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relative influence of grain boundaries and 
intragrain defects on photocurrents 
obtained with Bridgman polysilicon, 8, 
269 
Bulk density 
photo-induced changes in bulk density of 
gap states in a-Si:H associated with 
Staebler—Wronski effect, 9, 119 
Bypass diodes 
effect of shunt resistance and bypass diodes 
on shadow tolerance of solar cell 
modules, 5, 183 
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Cadmium 
nitrite reduction to ammonia in cadmium- 
chalcogenide—polysulfide solar cells, 
18, 55 
Calibration 
calibration of pyrheliometers and 
pyranometers for testing photovoltaic 
devices, 7, 119 
development of standard procedures for 
global method of calibration of 
photovoltaic reference cells, 7, 135 
solar radiometry instrumentation, 
calibration techniques, and standards, 
18, 189 


CUMULATIVE SUBJECT INDEX 


terrestrial solar spectra, solar simulation 
and solar cell short-circuit current 
calibration, 11, 105 
Capacitance 
analysis of dispersion in measured 
capacitance of CdS/Cu,S solar cells, 6, 
197 
capacitance as tool for investigating thin 
film CdS/Cu,S heterojunctions, 1, 321 
junction capacitance studies of deep defects 
in undoped a-Si:H, 24, 287 
Capacitive load 
high power current—voltage curve tracer 
employing a capacitive load, 7, 175 
Capacity factors 
generalized capacity factors for grid- 
intertie solar photovoltaic systems, 23, 
127 
Carbon 
evidence for microstructure in glow 
discharge hydrogenated amorphous Si—C 
alloys, 21, 117 
influence of C and H segregation on 
electrical properties of grain boundaries 
in polycrystalline Si sheets, 9, 149 
optical absorption and disorder in 
hydrogenated amorphous Si—Ge and Si—C 
alloy systems, 21, 189 
Carrier collection 
influence of carrier generation and collec- 
tion on short-circuit currents in a-Si 
solar cells, 2, 245 
Carrier generation 
influence of carrier generation and collec- 
tion on short-circuit currents in a-Si 
solar cells, 2, 245 
Carriers 
mobility and carrier concentration in 
polycrystalline Si, 12, 337 
Cascade cells 
AlGaAs/GaAs cascade solar cell computer 
modeling under high solar 
concentration, 9, 311 
application of GaP/Si heteroepitaxy to 
cascade solar cells, 24, 205 
cascade solar cells, 12, 11 
cascade solar cell structures, alternative 
design, 20, 13 
high efficiency cascade solar cells, 21, 
413 
influence of band gap span on cascade solar 
cell efficiency, 10, 33 
patterned Ge tunnel junctions for 
multijunction monolithic cascade solar 
cells, 21, 241 
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reproducible integration of multijunction 
cascade cell components, 21, 253 
stability criterion for tunnel diode 
interconnect junctions in cascade cells, 
15, 231 
technology assessment of thin-film 
cascade photovoltaic modules, 25, 
203 
Cathodic sputtering 
principles of solar cells from thin films 
deposited by cathodic sputtering, 2, 85 
CdIn,Se, 
photoelectrochemical behaviour of n-type 
CdIn,Se, semiconductor electrodes in 
polysulphide electrolytes, 11, 389 
CdMnTe 
growth and characterization of CdMnTe and 
CdZnTe polycrystalline thin films for 
solar cells, 24, 185 
CdO-SiO,-Si 
SIS CdO-SiO,-Si solar cell, 7, 327 
CdS 
CdS and AgBr sensitized Eriochrome Black 
T (EBT) dye solar cells, 15, 189 
CdS photocells with electroplated Cu,S, 
11, 241 
CdS solar cells with electrochemically 
formed Cu,S, improvement of current 
collect, 15, 359 
chemical-bath-deposited CdS and CdS:Li 
films and their use in 
photoelectrochemical solar cells, 22, 
163 
critical discussion of very high 
photoconductivity in chemically 
deposited CdS thin films, implications 
for solar cell technology, 22, 211 
deposition and performance of CdS thin 
films on various substrates for 
photochemical cells, 12, 371 
effect of heat treatments in vacuum on CdS 
thin films prepared by the spray 
deposition technique, 11, 211 
etching of CdS films, 1, 183 
low resistivity CdS thin films grown by r.f. 
sputtering in Ar-H, atmosphere, 22, 23 
measurement of resistivity of thin CdS 
films on brass substrates, 1, 323 
optimal design of CdS- and Cdp gZno »S- 
based single-junction and multijunction 
solar cells, 12, 401 
prospects of chemically deposited CdS thin 
films in solar cell applications, 22, 
103 
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scanning light spot scan and electron- 
beam-induced current studies of CdS/Cu,S 
solar cells formed on rough and smooth 
single-crystal CdS substrates, 10, 
287 
CdS/CdTe 
CdS/CdTe solar cells by screen-printing— 
sintering technique, fabrication, 
photovoltaic properties and 
applications, 23, 89 
junction characteristics of CdS/CdTe solar 
cells, 24, 43 
large-area CdS/CdTe photovoltaic cells, 
23, 107 
long-term reliability of screen printed 
CdS/CdTe solar-cell modules, 17, 
233 
screen-printed CdS/CdTe solar cell of 
12.8% efficiency for active area of 0.78 
cm?, 11, 367 
topics on thin film CdS/CdTe solar cells, 
23, 19 
CdS/CulnSe, 
deep level study of CdS/CulnSe, solar cells, 
21, 454 
EBIC investigations of junction activity 
and role of oxygen in CdS/CulnSe, 
devices, 16, 495 
effect of air anneal temperature on spectral 
response of CdS/CulnSe, thin-film solar 
cells, 15, 87 
junction formation and role of oxygen in 
thin film CdS/CulnSe, solar cells, 21, 
455 
low-temperature characteristics of 
CdS/CulnSe, diodes, 24, 11 
polycrystalline semiconductor 
heterojunction modeling (CdS/CulnSe,), 
16, 591 
quantum efficiency of CdS/CulnSe, and 
In,O,:Sn/InP solar cells, 22, 195 
role of oxygen in CulnSe, thin films and 
CdS/CulnSe, devices, 16, 479 
SiN anti-reflection coatings for 
CdS/CulnSe, thin film solar cells by 
electron beam assisted chemical vapor 
deposition, 14, 289 
CdS-—CulnSe, 
CdS-—CulnSe, solar cell interface, 
thermodynamic considerations, 9, 159 
sprayed CdS—Cu,S solar cells, structural and 
chemical properties of airless sprayed 
CdS and CdZnS layers, 15, 
319 


CdS/Cu,S 
analysis of dispersion in measured capaci- 
tance of CdS/Cu,S solar cells, 6, 197 
capacitance as tool for investigating thin 
film CdS/Cu,S heterojunctions, 1, 321 
CdS/Cu,S solar cell, basic operation and 
anomalous effects, 2, 115 
effect of annealing CdS on sintered 
CdS/Cu,S solar cell, 4, 135 
electrophoresis of thin film CdS/Cu,S solar 
cells, 1, 357 
growth patterns of chemiplated Cu,_,S 
layers in CdS/Cu,S thin film solar cells, 
3, 341 
use of test structures in production of 
CdS/Cu,S photovoltaic devices, 7, 69 
CdS:Cu,S 
energy analysis of CdS:Cu,S sputtered solar 
cells, 1, 55 
X-ray photoelectron spectroscopy studies 
of Cu diffusion behaviour and related 
degradation phenomena in thin film 
CdS:Cu,S solar cells, 9, 185 
CdS-—Cu,S 
photo-induced junction behaviour of light- 
degraded CdS-Cu,S solar cells, 14, 201 
preparation and analysis of CdS—Cu,S solar 
cells, 5, 205 
CdS/Cu,S 
electron diffusion lengths in CdS/Cu,S cell 
from spectral response measurements, I, 
218 
scanning light spot scan and electron- 
beam-induced current studies of CdS/Cu,S 
solar cells formed on rough and smooth 
single-crystal CdS substrates, 10, 287 
trends and problems in CdS/Cu,S thin film 
solar cells, §, 243 
CdS:Cu,S 
spectral response of CdS:Cu,S solar cells 
formed by dry barrier techniques, 1, 347 
CdSe 
photoelectrochemical solar cells, 
temperature control by cell design and 
effects on performance of CdSe and 
Cd(Se,Te) systems, 9, 229 
solar energy conversion using CdSe 
photoelectrochemical cells with low cost 
substrates, 1, 367 
n-CdSe 
preparation of n-CdSe electrodes for 
photoelectrochemical cells, 13, 
293 
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Cd(Se,Te) 
photoelectrochemical solar cells, 
temperature control by cell design and 
effects on performance of CdSe and 
Cd(Se,Te) systems, 9, 229 
n-CdS/n-GaAs 
flux analysis of multiple junction solar 
cells, general equations, with 
computations for n-CdS/n-GaAs 
photoanode, 17, 317 
CdS:In 
CdS:H film on p-type Si, efficient 
heterojunction solar cell, 10, 17 
CdS:Li 
chemical-bath-deposited CdS and CdS:Li 
films and their use in photoelectrochem- 
ical solar cells, 22, 163 
CdS/Nal*3.3NH, 
photoelectrochemical behaviour of 
CdS/Nal+*3.3NH, junctions, utilization in 
solar energy conversion, 4, 157 
CdS,Te,_, 
numerical model of graded band gap 
CdS ,Te,_, solar cell, 4, 109 
preparation and properties of graded band 
gap CdS,Te,_, thin film solar cells, 4, 
121 
preparation and properties of mixed 
CdS,Te,_, thin films, 4, 101 
CdTe 
Ametek's CdTe solar module development 
program, 24, 35 
CdTe junction phenomena, 23, 1 
design of thin film CdTe solar cell, 23, 
59 
efficient thin film CdTe heterojunction 
solar cells, 24, 27 
electrodeposited CdTe and HgCdTe solar 
cells, 23, 69 
ohmic contacts and doping of CdTe, 21, 
399 
progress towards high efficiency thin film 
CdTe solar cells, 23, 49 
surface-modified CdTe PEC solar cells, 18, 
25 
thin film CdTe solar cells, 21, 73 
thin film CdTe solar cells by two chemical 
vapor deposition techniques, 23, 31 
n-CdTe 
deep level transient spectroscopy studies of 
n-CdTe and p-CdTe, 24, 279 
p-CdTe 
deep level transient spectroscopy studies of 
n-CdTe and p-CdTe, 24, 279 


CdTe/CdS 
CdTe/CdS solar cells with transparent 
contacts, 23, 115 
CdTe/CulnSe, 
CdTe/CulnSe, multijunction solar cells, 
21, 451 
CdTe/ITO 
application of metal-organic chemical 
vapor deposition techniques to CdTe/ITO 
thin film solar cells, 21, 454 
CdTe/SnTe 
preparation and study of CdTe/SnTe 
heterojunctions, 15, 157 
spectral response of CdTe/SnTe 
heterojunctions, 15, 171 
CdZnS 
sprayed CdS-Cu,S solar cells, structural and 
chemical properties of airless sprayed 
CdS and CdZnS layers, 15, 319 


Cdo.gZno 2S 
optimal design of CdS- and Cd) gZng »S- 


based single-junction and multijunction 
solar cells, 12, 401 
Cd,_,Zn,S 
photoelectrochemical cells formed with 
Cd,_,Zn,S films prepared at various 
substrate temperatures, 10, 177 
CdZnS/CulnSe, 
effect of deep states on photovoltaic 
performance of CdZnS/CulnSe, thin film 
devices, 16, 549 
(Cd, Zn)S/CulnSe, 
theory of high efficiency (Cd, 
Zn)S/CulnSe, thin film solar cells, 16, 
611 
(CdZn)S/InP 
numerical analysis of the (CdZn)S/InP 
heterojunction solar cell, 17, 183 
CdZnTe 
CdZnTe for wide band gap all thin film 
solar cell, 21, 454 
growth and characterization of CdMnTe and 
CdZnTe polycrystalline thin films for 
solar cells, 24, 185 
Ceramics 
evaluation of Si-on-ceramic using light- 
beam-induced currents, 1, 273 
Certification 
certification program for photovoltaic 
modules, 7, 183 
experience with specifications applicable 
to certification, 7, 197 
solar collector certification activities and 
experiences, 7, 187 
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Characterization 
analysis and characterization of thin films, 
24, 387 
Chemical bath deposition 
chemical-bath-deposited CdS and CdS:Li 
films and their use in 
photoelectrochemical solar cells, 22, 
163 
Chemical characterization 
structural and chemical characterization of 
photovoltaic materials and devices, 1, 
158 
Chemical deposition 
critical discussion of very high 
photoconductivity in chemically 
deposited CdS thin films, implications 
for solar cell technology, 22, 211 
prospects of chemically deposited CdS thin 
films in solar cell applications, 22, 103 
Chemical vapor deposition 
annealing effect of SnO, films prepared by 
chemical vapor deposition, evidence of 
removal by Auger electron spectroscopy 
and Rutherford backscattering 
spectrometry studies, 13, 301 
fabrication and characterization of 
SnO,:F/n-Si(poly) solar cells prepared 
by chemical vapour deposition, 19, 163 
photoluminescence of Al,Ga,_,As solar 
cells grown by metalorganic chemical 
vapor deposition, 25, 287 
SiN anti-reflection coatings for 
CdS/CulnSe, thin film solar cells by 
electron beam assisted chemical vapor 
deposition, 14, 289 
thin film CdTe solar cells by two chemical 
vapor deposition techniques, 23, 31 
thin film GaAs solar cells on Ge-coated Si 
substrates by chemical vapor deposition, 
20, 237 
Chemiplating 
growth patterns of chemiplated Cu, _,S 
layers in CdS/Cu,S thin film solar cells, 
3, 341 
Chlorine 
influence of Cl dopant in Se on 
characteristics of Se—CdO photovoltaic 
cell, 13, 121 
Chlorine removal 
annealing effect of SnO, films prepared by 
chemical vapor deposition, evidence of 
removal by Auger electron spectroscopy 
and Rutherford backscattering 
spectrometry studies, 13, 301 


Chromium 
effect of Be and Cr electrode deposition rate 
on performance of MIS solar cells, 14, 
229 
grain boundary effects and conduction 
mechanism studies in Cr MIS solar cells 
on polycrystalline Si, 1, 305 
Circuit analysis 
circuit analysis method for thin-film solar 
cell modules, 15, 343 
Circular contact grid 
efficient circular contact grid for 
concentrator solar cells, 11, 197 
CIS cells 
CIS organic solar cells, 5, 331 
CIS solar cells, 3, 95 
Co-evaporation 
structure of CulnSe, films formed by co- 
evaporation of elements, 16, 131 
Collection 
calculation of base collection efficiency in 
mono- and polycrystaliine solar cells by 
separation of variables, 20, 91 
effect of shading on design of field of solar 
collectors, 20, 201 
hybrid a-Si photovoltaic and thermal solar 
collector, 19, 131 
fluorescent planar collector—concentrators, 
4,3 
majority carrier collection in p*—p—n* and 
n*—p—p’ Si solar cells, 11, 87 
solar collector certification activities and 
experiences, 7, 187 
tests on hybrid photovoltaic—thermal 
collector using concentrated sunlight, 4, 
71 
two-dimensional collection and injection 
in grating solar cells, 17, 363 
Commercialization 
government-industry relationships in 
technology commercialization, case of 
photovoltaics, 5, 101 
Commercial photovoltaics 
assessment of commercial photovoltaics 
measurements workshop, 7, 47 
measurements for commercial 
photovoltaics, status report, 7, 23 
Composition 
effects of composition and substrate tem- 
perature on electro-optical properties of 
thin-film CulnSe, and CuGaSe,, 24, 67 
Computer modelling 
AlGaAs/GaAs cascade solar cell computer 
modeling under high solar 
concentration, 9, 311 
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computer modelling of Al/SiO,/Si MIS 
solar cell, 14, 99 
Computers 
loss-of-load probability and related 
parameters in optimum computer-aided 
design of stand-alone photovoltaic 
systems, 18, 115 
Computer simulation 
computer simulation of effects of electri-cal 
mismatches in photovoltaic cell 
interconnection circuits, 25, 73 
computer simulation of optical behaviour 
of a-Si solar cells, 8, 169 
Concentrated light 
effects of non-uniform illumination of 
solar cells with concentrated light, 5, 
293 
Concentrated-sunlight cells 
optimum cell size for concentrated-sunlight 
Si solar cells, 3, 9 
Concentration 
autonomous photovoltaic converter with 
linear focusing concentrator, 4, 61 
concentrator solar panels with fluorescent 
compounds, 7, 311 
double-sided n*—p—n* solar cell for bifacial 
concentration, 2, 151 
economic feasibility of photovoltaic 
concentrating systems, 15, 
199 
economic motivation for photovoltaic 
concentrator technology, 6, 3 
efficient circular contact grid for 
concentrator solar cells, 11, 
197 
empirical model for performance of 
concentrator photovoltaic power 
system, 25, 185 
fabrication and performance of 
organometallic vapor phase epitaxial 
Al,Ga,_,As/GaAs concentrator solar 
cells, 6, 103 
fluorescent planar collector—concentrators, 
4,3 
generalization of theoretical basis of 
photovoltaic concentrators for extended 
light sources, 5, 387 
high efficiency concentrator solar cells, 
12, 67 
high efficiency Si cells for luminescent 
solar concentrators, 4, 37 
high efficiency Si concentrator solar cells, 
6, 59 
high efficiency p’-n—n* Si concentrator 
solar cells, 6, 49 


ion implantation processing for high 
performance concentrator solar cells and 
cell assemblies, 6, 79 

low cost process for ohmic contacts on 
GaAs/Ga,_,Al,As concentrator solar cells 
based on Pd and Au deposition, 9, 169 

luminescent back reflectors for 
improvement of spectral response and 
efficiency of luminescent solar 
concentrators, 13, 133 

luminescent solar concentrators as bifacial 
captors, 8, 355 

mathematical analysis of the efficiency— 
concentration characteristic of solar 
cell, 12, 263 

multijunction concentrator solar cells, 21, 
452 

optimum concentration factor for Si solar 
cells, 14, 43 

optimum cost computation in photovoltaic 
systems with concentrators, 6, 149 

optimum grid-line patterns for concentrator 
solar cells under nonuniform 
illumination, 14, 249 

parametric study of laser photovoltaic 
energy converters, 22, 55 

performance limits of Si concentrator cells, 
12, 197 

performance measurement techniques for 
concentrator photovoltaic cells, 6, 39 

performance of photovoltaic concentration 
module consisting of Si solar cells with 
facet cylindrical mirror COSS, 4, 91 

photovoltaic concentrator cell 
measurement methods, 18, 281 

photovoltaic static concentrator analysis, 
13, 163 

physics of p—n junction solar cells 
operated under concentrated sunlight, 8, 
137 

Si concentrator photovoltaic generator 
Sophocles, performance and costs based 
on material characteristics, 4, 47 

Si solar cells for high concentrations, 6, 
17 

static concentrators theory for non- 
homogeneous extended sources, 8, 297 

static concentrators, venture to meet low 
cost target in photovoltaics, 12, 141 

tests on hybrid photovoltaic—thermal 
collector using concentrated sunlight, 4, 
71 

theoretical bases of photovoltaic 
concentrators for extended light sources, 
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thermal non-uniformities in concentrator 
solar cells, 11, 175 
unique high concentration solar test 
facility, 1, 29 
V-troughs with high concentration ratios 
for photovoltaic concentrator cells, 23, 
159 
Conduction 
grain boundary effects and conduction 
mechanism studies in Cr MIS solar cells 
on polycrystalline Si, 1, 305 
Conductivity 
thickness dependence of the reflection 
coefficient from thin semiconductor 
films and measurements of the 
conductivity, 6, 125 
thickness-dependent conductivity and 
photoconductivity of a-Si:H, 2, 
401 
Configuration(s) 
comparison of different module 
configurations for multi-band-gap solar 
cells, 24, 147 
evaluation of various configurations for 
photoelectrochemical photovoltaic solar 
cells, 6, 177 
Constant capacitance voltage transient 
characterization of large area devices by 
improved constant capacitance voltage 
transient technique, 24, 363 
Constant tilt systems 
direct computation of array optimum tilt 
angle in constant-tilt photovoltaic 
systems, 14, 83 
Consumers 
consumers, photovoltaics, worries and 
measurements, 7, 65 
photovoltaic energy systems and consumer 
product safety, 19, 325 
Contact coatings 
contact coating for a-Si solar cells, 13, 
265 
Contact resistivity 
contact resistivity of TiN on p*-Si and 
n*-Si, 9, 179 
Contamination 
a-Si:H Schottky solar cells, effects of 
contamination by dopants in undoped 
layer, 10, 189 
Conversion 
autonomous photovoltaic converter with 
linear focusing concentrator, 4, 61 
bandpass filters for thermophotovoltaic 
conversion systems, 5, 135 
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comparison of errors in determining the 
conversion efficiency of multijunction 
solar cells by various methods, 24, 371 
depletion layer characteristics and 
photovoltaic energy conversion in 
organic p—n heterojunctions, 10, 199 
interference filters for thermophotovoltaic 
solar energy conversion, 10, 273 
photoelectrochemical behaviour of 
CdS/Nal*3.3NH, junctions, utilization in 
solar energy conversion, 4, 157 
physical basis of power conversion of 
energy fluctuations of hot electrons, 10, 
237 
selective emitters for thermophotovoltaic 
solar energy conversion, 10, 257 
solar energy conversion using CdSe 
photoelectrochemical cells with low cost 
substrates, 1, 367 
solar thermophotovoltaic converter, 1, 
395 
Co,0, 
photoelectrochemistry of Co,O, and PbO, 
sputtered electrodes, 5, 25 
Copper 
X-ray photoelectron spectroscopy studies 
of Cu diffusion behaviour and related 
degradation phenomena in thin film 
CdS:Cu,S solar cells, 9, 185 
Corrosion 
assessing corrosion problems in 
photovoltaic cells via electrochemical 
stress testing, 14, 51 
COSS 
performance of photovoltaic concentration 
module consisting of Si solar cells with 
facet cylindrical mirror COSS, 4, 91 
Cost(s) 
costs of controlling environmental 
emissions from manufacture of Si 
dendritic web photovoltaic cells, 15, 
247 
Czochralski Si solar cell modules, present 
cost and future prospects, 5, 313 
impact of balance-of-system costs on 
photovoltaic electric power systems, 8, 
125 
incoherent-light induced diffusion of P as 
doping procedure for low-cost Si solar 
cells, 15, 239 
low technology, low cost Si solar cell 
production system, 11, 13 
optimum cost computation in photovoltaic 
systems with concentrators, 6, 149 
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residential photovoltaic systems costs, 3, 
245 
Si concentrator photovoltaic generator 
Sophocles, performance and costs based 
on material characteristics, 4, 47 
static concentrators, venture to meet low 
cost target in photovoltaics, 12, 141 
ultra-large-area Si sheet growth for low cost 
photovoltaics, 12, 171 
Critical materials 
Comment on "Critical Materials 
Assessment Program" (S. A. Smith and 
R. Watts, Battelle Memorial Institute), 
16, 631 
Critical Materials Assessment Program, 
11, 41 
Crystal growth 
growth and characterization of CdMnTe and 
CdZnTe polycrystalline thin films for 
solar cells, 24, 185 
growth and characterization of 
polycrystalline CulnSe, thin films, 16, 
181 
growth of large-grain CulnSe, thin films by 
flash-evaporation and sputtering, 16, 
155 
phase relationships, crystal growth and 
stoichiometry defects in Akcitp, ¥/BlpY! 
heterojunction-forming systems, 16, 
101 
Crystallites 
crystallites in performance of 
polycrystalline solar cells, 7, 233 
Cu/Cu,0 
Cu/Cu,0 Schottky barrier solar cells 
prepared by multistep irradiation of Cu,0 
substrate by H* ions, 13, 253 
n-V . diagram as useful method of 
investigating interfacial layer effects in 
Schottky barrier solar cells, example of 
Cu/Cu,0 photovoltaic junctions, 18, 
129 
CuGaSe, 
effects of composition and substrate 
temperature on electro-optical properties 
of thin-film CulnSe, and CuGaSe,, 24, 
67 
physical properties and photovoltaic 
potential of thin film of CuGaSe,, 17, 
303 
CulnGaSe, 
vacuum deposition processes for CulnSe, 
and CulnGaSe, based solar cells, 24, 
19 


CulnS, 
electrodeposition of CulnSe, and CulnS, 
films, 16, 245 
preparation of CulnSe, and CulnS, films by 
reactive annealing in H,Se or H,S, 21, 
215 
CulnS./Cd(Zn)S 
totally sprayed CulnSe,/Cd(Zn)S and 
CulnS.,/Cd(Zn)S solar cells, 14, 123 
CulnSe, 
chemical spray pyrolysis of CulnSe, thin 
films, 16, 221 
chemistry of structural defects in CulnSe,, 
16, 381 
composition and structure of CulnSe, thin 
films prepared by vacuum evaporation of 
constituent elements, 13, 59 
corroborative evidence for existence of Se 
vacancies in CulnSe, crystal, 14, 197 
n-CulnSe, photoelectrochemical cells, 16, 
529 
degeneracy effect on optical properties of 
CulnSe,, 16, 363 
device quality thin films of CulnSe, by 
one-step electrodeposition process, 24, 
81 
EBIC analysis of CulnSe, devices, 24, 263 
effects of composition and substrate 
temperature on electro-optical properties 
of thin-film CulnSe, and CuGaSe,, 24, 
67 
effect of stoichiometry and oxygen on 
properties of CulnSe, thin films and 
devices, 21, 55 
electrochemical formation of CulnSe, 
heterostructures for efficient and stable 
solar conversion, 16, 255 
electrodeposition of CulnSe, and CulnS, 
films, 16, 245 
epitaxial layers of CulnSe,, 16, 43 
evidence of deep levels in crystalline 
CulnSe,, 16, 391 : 
fabrication of CulnSe, single crystals using 
melt-growth techniques, 16, 17 
first investigation of atomic structure of 
(112) and (112) CulnSe, surfaces, 16, 
123 
growth and characterization of 
polycrystalline CulnSe, thin films, 16, 
181 
growth by directional freezing of CulnSe, 
and diffused homojunctions in bulk 
material, 16, 27 
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growth of large-grain CulnSe, thin films by 
flash-evaporation and sputtering, 16, 
155 

high efficiency CulnSe, based 
heterojunction solar cells, fabrication 
and results, 16, 419 

laser-induced synthesis of thin CulnSe, 
films, 16, 199 

lattice vibrational, thermal and mechanical 
properties of CulnSe,, 16, 399 

liquid phase epitaxy growth and electrical 
characterization of CulnSe,, 16, 65 

magnetron reactive sputtering of CulnSe,, 
16, 165 

metal contacts to CulnSe,, 11, 301 

optical properties and characterization of 
CulnSe,, 16, 335 

optical properties and electronic band 
structure of CulnSe,, 16, 317 

phase relations in Cu,In,Se system and 
growth of CulnSe, single crystals, 16, 
91 

photoelectrical properties of CulnSe, thin 
films, 16, 351 

photoluminescence in polycrystalline 
CulnSe, solar cells, 21, 379 

preparation and characterization of vacuum 
deposited CulnSe, thin films, 16, 369 

preparation of CulnSe, and CulnS, films by 
reactive annealing in H,Se or H,S, 21, 
215 

preparation of CulnSe, films by 
electrophoretic deposition technique, 
16, 283 

preparation and properties of CulnSe, 
single crystals, 16, 1 

preparation and semiconducting properties 
of CulnSe, thin films, 16, 143 

reactive sputtered CulnSe,, 24, 1 

role of oxygen in CulnSe, thin films and 
CdS/CulnSe, devices, 16, 479 

spray pyrolysis of CulnSe,, 16, 211 

structure of CulnSe, films formed by co- 
evaporation of elements, 16, 131 

temperature dependence of the bandgap in 
CulnSe,, 16, 357 

thin film tandem solar cells based on 
CulnSe,, 16, 447 

transport properties of CulnSe,, 16, 289 

use of ion gauge beam flux monitor for 

resistivity control in CulnSe, grown by 

molecular beam epitaxy, 6, 191 
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vacuum deposition processes for CulnSe, 
and CulnGaSe, based solar cells, 24, 19 
X-ray absorption spectroscopic study of 
photovoltaic solar cell materials of type 
A'B"c,”! with special reference to 
CulnSe,, 16, 429 
p-CulnSe, 
photoelectrochemical test for photovoltaic 
activity of p-CulnSe, films, 14, 109 
CulnSe,/CdS 
annealing temperature effects on 
CulnSe,/CdS solar cells, 16, 457 
low cost methods for production of 
semiconductor films for CulnSe,/CdS 
solar cells, 21, 65 
CulnSe,/CdZnS 
health and safety concerns in research and 
production of CulnSe,/CdZnS solar cells, 
19, 237 
CulnSe,/Cd(Zn)S 
CulnSe,/Cd(Zn)S solar cell modeling and 
analysis, 16, 567 
totally sprayed CulnSe,/Cd(Zn)S and 
CulnS,/Cd(Zn)S solar cells, 14, 123 


CulnSe,/ZnO 


fabrication and analysis of all-sprayed 
CulnS.,/ZnO solar cells, 22, 263 


CulnSe,/ZnSe 
preliminary results on CulnSe,/ZnSe solar 


cells using reactively sputter-deposited 
ZnSe, 21, 225 
CulnX (X = Se, Te) 
electrodeposition of CulnX (X = Se, Te) 
thin films, 16, 237 
Cu,0 
Cu/Cu,0 Schottky barrier solar cells 
prepared by multistep irradiation of 
Cu,0 substrate by H* ions, 13, 253 
Cu,O solar cells, 25, 265 
experimental and theoretical studies of 
Cu,0 solar cells, 7, 247 
heterojunction solar cells on Cu,O, 3, 73 
Current 
CdS solar cells with electrochemically 
formed Cu,S, improvement of current 
collect, 15, 359 
dependence of series resistance on 
operating current in p—n junction solar 
cells, 18, 153 
effect of interface recombination at p—n 
junction perimeters on 
photoluminescence and current, 1, 304 
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measurement of photovoltaic device current 


as a function of voltage, temperature, 
intensity and spectrum, 21, 313 
Current technology 
current photovoltaic technology, 12, 
45 
Current—voltage 
analysis of effects of sheet series 


resistances on characteristics of current— 


voltage for linear gridded solar cells, 8, 
361 

modelling photovoltaic cell 
determination of parameters relating to 


current—voltage characteristics in dark, 


14, 179 
determination of parameters relating to 
current—voltage characteristics under 
illumination, 14, 167 
Current—voltage characteristics 
current—voltage characteristics of GaAs 
MIS solar cells under illumination, 12, 
277 
effects of double-exponential current— 
voltage characteristics on performance 
of solar cells, 5, 67 
practical method of analysis of current— 
voltage characteristics of solar cells, 4, 
169 
temperature dependence of dark and 
illuminated current—voltage 
characteristics of grating-type min MIS 
Si solar cells, 20, 81 
Current—voltage curve tracer 
high power current—voltage curve tracer 
employing a capacitive load, 7, 175 
Curve factor 
analytical expression for series-resistance- 
dependent maximum power point and 
curve factor for solar cells, 3, 163 
Curve fitting 
curve fitting error criteria for solar cell /-V 
characteristics, 18, 1 
Cu,S 
CdS solar cells with electrochemically 
formed Cu,S, improvement of current 
collect, 15, 359 
diffusion length measurements in Cu,§S, 1, 
271 
preparation conditions and stoichiometry 
of Cu,S films for application in solar 
cells, 2, 167 
Cu,S 
CdS photocells with electroplated Cu,S, 
11, 241 
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improvement of Cu,S stoichiometry by 
electrochemical and chemical methods, 
22, 187 
Cu, _S 
effects of oxidation—reduction heat 
treatments on optical absorption in 
Cu,_,S, 5, 343 
growth patterns of chemiplated Cu,_,S 
layers in CdS/Cu,S thin film solar cells, 
3, 341 
Cu,S/CdS 
degradation of performance of Cu,S/CdS 
solar cells due to two-way solid state 
diffusion process, 9, 215 
junction geometry in Cu,S/CdS or 
Cu,S/Cd,_,Zn,S solar cells prepared by 
solution reaction method, 8, 157 
photovoltaic performances of Cu,S/CdS 
sprayed solar cells, 5, 213 
significance of interference effects in thin 
film Cu,S/CdS solar cells, 9, 353 
Cu,S-CdS 
development of Cu,S—CdS thin film solar 
cells and transfer to industrial 
production, 12, 155 
electrical characteristics of sprayed Cu,S— 
CdS heterojunctions, 13, 201 
photodetection properties of Cu,S—CdS 
heterojunction solar cells, 2, 173 
simulation of behaviour of set of Cu,S—CdS 
unit photocells, $, 269 
structural analysis of "dry" Cu,S—CdS solar 
cells, 23, 217 
X-ray diffraction study of dry formation of 
Cu,S—CdS solar cells, 8, 33 
Cu,S/CdS 
constancy of minority carrier diffusion 
length with post-fabrication heat 
treatment in Cu,S/CdS solar cell, 14, 1 
Cu,S/Cd,_,Zn,S 
junction geometry in Cu,S/CdS or 
Cu,S/Cd,_,Zn,S solar cells prepared by 
solution reaction method, 8, 157 
Customers 
photovoltaics manufacturer's overview of 
interactions with customers of 
photovoltaic products, 7, 61 
Cu,S—Zn,Cd,_,S 
influence of Zn concentration in 
Zn,Cd,_,S layer on performance of 
Cu,S—Zn,Cd,_,S solar cells, 14, 
219 
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Czochralski cells 
Czochralski Si solar cell modules, present 
cost and future prospects, 5, 313 
scanned laser response studies of MIS cells 
in polycrystalline Czochralski Si, 1, 
251 


D 


Damage 
electron radiation damage in GaAs solar 
cells, 22, 69 
optimized structure of three-level 
photovoltaic sub-array to prevent 
damage due to failed cells, 20, 41 
Dark 
modelling photovoltaic cell, determination 
of parameters relating to current—voltage 
characteristics in dark, 14, 179 
d.c.-to-a.c. inverters 
d.c.-to-a.c. inverters for photovoltaics, 6, 
343 
d.c. motor(s) 
performance characteristics of permanent 
magnet d.c. motor powered by solar 
cells, 17, 343 
solar photovoltaics to transport and desalt 
groundwater supplies using brushless 
d.c. motors, 13, 231 
d.c. techniques 
spatial inhomogeneities in photosensitive 
materials using direct current and 
microwave techniques, 1, 311 
Dead layer thickness 
non-destructive method of measurement of 
dead layer thickness of p*/n (or n*/p) Si 
solar cell, 13, 271 
Decay 
detailed interpretation of 
photoconductivity decay response for 
lifetime determination, 14, 187 
determination of minority carrier lifetime 
in polycrystalline Si by 
photoconductivity decay method, 14, 13 
measurements of open-circuit photovoltage 
decay in Si solar cell, 9, 289 
minority carrier lifetime in base of back- 
surface field solar cell by forward current- 
induced voltage decay and photovoltage 
decay methods, 6, 157 
non-intrusive, non-destructive 
photoabsorption voltage-decay 
measurements of a-Si modules for 
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performance and degradation 
characterization, 24, 329 
open-circuit voltage decay — measures of a- 
Si material stability and module 
degradation, 24, 321 
photo-induced recombination in minority- 
carrier dominated Ge, case study of 
limitation on photo-induced open-circuit 
voltage decay method, 25, 299 
solar cell minority carrier lifetime using 
open-circuit voltage decay, 11, 147 
variations in electrical short-circuit current 
decay for recombination lifetime and 
velocity measurements, 22, 81 
Decomposition 
hydride gas decomposition in thin film Si- 
H alloy processing, 19, 301 
Deep level(s) 
deep level study of CdS/CulnSe, solar cells, 
21, 454 
evidence of deep levels in crystalline 
CulnSe,, 16, 391 
Deep level transient spectroscopy 
deep level transient spectroscopy studies of 
n-CdTe and p-CdTe, 24, 279 
electron and hole traps in a-Si:H by 
voltage- and laser-excited deep level 
transient spectroscopy, 2, 331 
Deep states 
effect of deep states on photovoltaic 
performance of CdZnS/CulnSe, thin film 
devices, 16, 549 
Defects 
bonding defects in a-Si alloys, 21, 
387 
chemistry of structural defects in CulnSe,, 
16, 381 
defects in a-Si:H and related alloys, 21, 
452 
effects of dopant and impurity 
incorporation on metastable light- 
induced defect formation, 21, 431 
electron-beam-induced current 
microcharacterization of fabrication 
defects in a-Si:H solar cells, 12, 329 
grain boundary defects in thin 
semicrystalline material, 1, 285 
influence of defects/grain boundaries on 
photovoltaic mechanisms in 
polycrystalline Si films, 1, 237 
junction capacitance studies of deep defects 
in undoped a-Si:H, 24, 287 
micro-defect effects on minority carrier 
lifetime in high purity dislocation-free 
Si single crystals, 24, 135 
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phase relationships, crystal growth and 
stoichiometry defects in Atel, YyBipY! 
heterojunction-forming systems, 16, 
101 
properties of defect causing solar cell 
degradation, 9, 63 
use of H, and NH, ion implantation in 
passivation of defects in Si ribbon 
grown by ribbon-against-drop technique, 
14, 157 
Degeneracy 
degeneracy effect on optical properties of 
CulnSe,, 16, 363 
inclusion of degeneracy in analysis of 
heavily doped regions in Si solar cells 
and other semiconductor devices, 3, 81 
Degradation 
current progress towards reducing light- 
induced degradation in a-Si:H films and 
solar cells, 22, 275 
degradation mechanism of Ti-Pd—Ag solar 
cell contacts by an accelerated 
electrochemical testing technique, 11, 
189 
degradation of performance of Cu,S/CdS 
solar cells due to two-way solid state 
diffusion process, 9, 215 
degradation in solar cells, 2, 3 
non-destructive photofrequency method for 
characterization and degradation studies 
of solar cells, 2, 65 
non-intrusive, non-destructive 
photoabsorption voltage-decay 
measurements of a-Si modules for 
performance and degradation 
characterization, 24, 329 
open-circuit voltage decay — measures of a- 
Si material stability and module 
degradation, 24, 321 
optically induced degradation in a-Si:H 
solar cells, 19, 39 
photodegradation in Si, 2,11 
photo-induced junction behaviour of light- 
degraded CdS-—Cu,S solar cells, 14, 201 
photon-induced degradation in crystalline 
Si Schottky barrier solar cells, 2, 55 
properties of defect causing solar cell 
degradation, 9, 63 
recombination-enhanced processes in solar 
cell degradation, 2, 43 
solar cell photon degradation, discovery 
and early experimental evidence, 2, 23 
Degradation phenomena 
X-ray photoelectron spectroscopy studies 
of Cu diffusion behaviour and related 


degradation phenomena in thin film 
CdS:Cu,S solar cells, 9, 185 
Dendritic web cells 
costs of controlling environmental 
emissions from manufacture of Si 
dendritic web photovoltaic cells, 15, 
247 
Density 
density of gap states, field effect and 
surface adsorption, 2, 289 
nuclear reaction analysis to characterize the 
elemental composition and density of 
thin film a-Si, 2, 351 
Depletion layers 
depletion layer characteristics and 
photovoltaic energy conversion in 
organic p—n heterojunctions, 10, 199 
Depletion region 
model for collection of minority carriers 
generated in the depletion region of a 
Schottky barrier solar cell, 7, 297 
Deposition 
deposition and performance of CdS thin 
films on various substrates for 
photochemical cells, 12, 371 
safety in thin film semiconductor 
deposition, 19, 215 
a-Si Ge alloy film deposition with in situ 
plasma diagnostics, 24, 353 
Deposition conditions 
effects of In,O, deposition conditions on 
SiO,-Si interface, 23, 269 
Desalination 
analysis of photovoltaic powered reverse 
osmosis water desalination system, 15, 
61 
solar photovoltaics to transport and desalt 
groundwater supplies using brushless 
d.c. motors, 13, 231 
Design 
back-surface field design for n*p GaAs 
cells, 20, 229 
cascade solar cell structures, alternative 
design, 20, 13 
criteria for design of high efficiency thin 
film solar cells, theory and practice, 21, 
l 
design of anisotropically etched III-V solar 
cells, 11, 221 
design of antireflection coatings for 
textured Si solar cells, 8, 249 
design of thin film CdTe solar cell, 23, 59 
design and utilization of microprocessor- 
controlled absolute spectral response 
system, 1, 225 
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effect of shading on design of field of solar 
collectors, 20, 201 
impact of solar cell efficiency on design of 
photovoltaic systems, 11, 269 
ineffectiveness of low-high junctions in 
optimized solar cell designs, 5, 275 
loss-of-load probability and related 
parameters in optimum computer-aided 
design of stand-alone photovoltaic 
systems, 18, 115 
optimal design of amorphous/crystalline 
tandem cells, 11, 247 
optimal design of amorphous single- 
junction and tandem solar cells, 10, 81 
optimal design of CdS- and Cdy gZng 2S- 
based single-junction and multijunction 
solar cells, 12, 401 
optimal design of p—n heterojunction solar 
cells using thin film organic 
semiconductors, 21, 301 
photoelectrochemical solar cells, 
temperature control by cell design and 
effects on performance of CdSe and 
Cd(Se,Te) systems, 9, 229 
series resistance and optimum grid design 
for thin film solar cell of rectangular 
shape, 13, 145 
systematic design theory for Si solar cells 
using optimization techniques, 17, 29 
Developing countries 
photovoltaic-powered refrigeration for 
medicines in developing countries, 6, 
309 
photovoltaic power systems for rural areas 
of developing countries, 1, 65 
solar cells in developing countries, United 
Nations perspective, 6, 217 
water and photovoltaics in developing 
countries, 6, 295 
Device performance 
photovoltaic device performance, 18, 243 
n-V,,, Diagram 
n-V . diagram as useful method of 
investigating interfacial layer effects in 
Schottky barrier solar cells, example of 
Cu/Cu,0 photovoltaic junctions, 18, 
129 
Diffused homojunctions 
growth by directional freezing of CulnSe, 
and diffused homojunctions in bulk 
material, 16, 27 
Diffused junctions 
comparative radiation resistance, tempera- 
ture dependence and performance of 
diffused junction InP solar cells, 22, 113 
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diffused junction optimization in Si solar 
cells by photochemical method, 11, 293 
Diffused layers 
comparative study of values of diffused 
layer resistance in solar cell calculated 
using different models, 4, 195 
Diffused top layer 
calculation of resistance of diffused top 
layer in photovoltaic cell, 19, 1 
Diffuse irradiance 
global radiation model and angular 
distribution of diffuse irradiance, 20, 
127 
Diffusing reflectors 
diffusing reflectors for bifacial 
photovoltaic panels, 13, 277 
Diffusion 
X-ray photoelectron spectroscopy studies 
of Cu diffusion behaviour and related 
degradation phenomena in thin film 
CdS:Cu,S solar cells, 9, 185 
Diffusion barriers 
thermal oxidation of sputtered TiN 
diffusion barriers, 5, 81 
Diffusion constant 
theory for simultaneous determination of 
minority carrier lifetime, diffusion 
length and diffusion constant in 
semiconducting medium using modulated 
light beam, 20, 279 
Diffusion equation 
grain boundary effects in polycrystalline Si 
solar cells, solution of three- 
dimensional diffusion equation by 
Green's function method, 8, 201 
Diffusion length(s) 
changes in lifetime and diffusion length due 
to electron and proton bombardment of 
Si solar cells, 2, 31 
constancy of minority carrier diffusion 
length with post-fabrication heat 
treatment in Cu,S/CdS solar cell, 14, 1 
diffusion length determination in n*—p—p* 
structure-based Si solar cells from 
intensity dependence of short-circuit 
current for illumination from p’* side, 8, 
239 
diffusion length measurements in Cu,S, 1, 
271 
diffusion length measurement and Si 
quality, 7, 79 
diffusion length measurements on plasma- 
sprayed polycrystalline Si substrates and 
on Si grown on them by chemical vapour 
deposition, 22, 97 
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effect of grain boundaries on minority 
carrier diffusion length in InP solar cells, 
7, 281 
effective diffusion length in 
polycrystalline semiconductor thin 
films, 1, 222 
effective minority carrier diffusion length 
of polycrystalline Si solar cells, 9, 209 
electron diffusion lengths in CdS/Cu,S cell 
from spectral response measurements, 1, 
218 
n*-InP(Si implanted)/p-InP homojunction, 
minority carrier diffusion length in 
implanted layer, 11, 343 
measurement of minority carrier diffusion 
length from spectral response of thin 
film polycrystalline Si solar cells, 25, 1 
model of dependence of photovoltaic 
properties on effective diffusion length 
in polycrystalline Si, 20, 167 
multiwavelength analyzer for 
determination of diffusion lengths, 9, 
269 
simple method for determination of 
minority carrier diffusion length in MIS 
solar cells, 9, 257 
p’-n-n" solar cells with hole diffusion 
lengths comparable with the base width, 
simple analytic model, 5, 75 
theory for simultaneous determination of 
minority carrier lifetime, diffusion 
length and diffusion constant in 
semiconducting medium using modulated 
light beam, 20, 279 
Diode ideality factor 
effect of diode ideality factor on 
experimental determination of series 
resistance of solar cells, 20, 119 
Diode quality factor 
variation in diode quality factor for MIS 
solar cells, 7, 219 
Diodes 
low-temperature characteristics of 
CdS/CulnSe, diodes, 24, 11 
Si solar cells with integral bypass diodes, 
3, 233 
Direct beam spectral irradiance 
normalization of direct beam spectral 
irrradiance data for photovoltaic cell 
performance analyses, 14, 193 
Directional casting 
kinetics of O diffusion to grain boundary in 
O-rich directionally cast Si bicrystals, 
23, 173 


Directional freezing 
growth by directional freezing of CulnSe, 
and diffused homojunctions in bulk 
material, 16, 27 
Discoloration 
discoloration of poly(vinyl butyral) in 
cells exposed to real and simulated solar 
environments, 12, 345 
Disilane 
high efficiency amorphous alloy solar cells 
prepared by mercury-sensitized 
photochemical vapor deposition of 
disilane, 21, 153 
optoelectronic properties and plasma 
diagnostics of high deposition rate a- 
Si:H films using disilane, 24, 57 
Disilane plasma deposition 
improvements in disilane plasma 
deposition of a-Si:H solar cells, 21, 167 
Dislocations 
electronic transport and optical properties 
of dislocations in deformed compound 
semiconductors, 1, 216 
Dispersion 
analysis of dispersion in measured 
capacitance of Cds/Cu,S solar cells, 6, 
197 
DMD coatings 
optical studies of multilayer dielectric— 
metal—dielectric coatings as applied to 
solar cells, 6, 323 
Dopant concentration 
dopant concentration measurements in a- 
Si:H films by glow discharge optical 
spectroscopy, 2, 377 
Doping 
CdS:H film on p-type Si efficient 
heterojunction solar cell, 10, 17 
continuous on-line monitors for dopant and 
reactive gases, 19, 367 
dopant concentration measurements in a- 
Si:H films by glow discharge optical 
spectroscopy, 2, 377 
doping of a-Si for solar cells, 1, 99 
effective drift current densities in n-type 
heavily doped emitter region of p—n"* 
junction Si solar cells, §, 355 
effects of dopant and impurity 
incorporation on metastable light- 
induced defect formation, 21, 431 
F-doped SnO, films for solar cell 
application, 5, 39 
heavy-doping effects in Si, role of Auger 
processes, 3, 313 
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inclusion of degeneracy in analysis of 
heavily doped regions in Si solar cells 
and other semiconductor devices, 3, 
81 
incoherent-light induced diffusion of P as 
doping procedure for low-cost Si solar 
cells, 15, 239 
influence of Cl dopant in Se on 
characteristics of Se—CdO photovoltaic 
cell, 13, 121 
influence of heavy doping effects on Si 
solar cell performance, 17, 53 
modelling of base doping concentration 
influence in polycrystalline Si solar 
cells, 20, 145 
ohmic contacts and doping of CdTe, 21, 
399 
physics of heavily doped n*—p junction 
solar cells, 3, 289 
a-Si:H Schottky solar cells, effects of 
contamination by dopants in undoped 
layer, 10, 189 
simple analytical model for calculating 
photoresponse of preferentially doped 
polycrystalline solar cells, 15, 51 
trap controlled minority-carrier mobility in 
heavily doped Si, 14, 211 
Drift current 
effective drift current densities in n-type 
heavily doped emitter region of p—n* 
junction Si solar cells, 5, 355 
Drift field 
influence of drift field on n-i—p solar cell 
performance, 21, 263 
Drift mobility 
electron transport in a-Si:H, drift mobility 
and junction capacitance, 2, 301 
Dry barriers 
spectral response of CdS:Cu,S solar cells 
formed by dry barrier techniques, 1, 347 
Dry cells 
structural analysis of “dry” Cu,S—CdS solar 
cells, 23, 217 
Dry formation 
X-ray diffraction study of dry formation of 
Cu,S-CdS solar cells, 8, 33 


E 


EBT cells 
CdS and AgBr sensitized Eriochrome Black 
T (EBT) dye solar cells, 15, 189 


Economic analysis 
economic analysis of 
photoelectrochemical cells, 3, 221 
Economics 
economic feasibility of photovoltaic 
concentrating systems, 15, 199 
economic motivation for photovoltaic 
concentrator technology, 6, 3 
Edge effect 
edge effect on luminescent solar 
concentrators, 15, 225 
Efficiency(ies) 
analysis of junction and film properties in 
high efficiency a-Si solar cells, 11, 97 
analytical determination of solar cell fill 
factor and efficiency, 20, 1 
calculation of base collection efficiency in 
mono- and polycrystalline solar cells by 
separation of variables, 20, 91 
calculation of impact ionization enhanced 
photovoltaic efficiency, 25, 163 
comparison of errors in determining the 
conversion efficiency of multijunction 
solar cells by various methods, 24, 371 
criteria for design of high efficiency thin 
film solar cells, theory and practice, 21, 
1 
device processing and analysis of high 
efficiency GaAs cells, 24, 103 
effect of impurity gettering on efficiency of 
metallurgical-grade Si solar cells, 10, 
129 
efficiency calculations of various 
heterostructure solar cells with n-(indium 
tin oxide) as top wide band gap 
semiconductor, 6, 335 
efficient circular contact grid for 
concentrator solar cells, 11, 197 
efficient exploitation of photovoltaic 
electricity, 14, 261 
electrochemical formation of CulnSe, 
heterostructures for efficient and stable 
solar conversion, 16, 255 
grain boundary effects in polycrystalline 
Si solar cells, numerical calculation of 
limiting parameters and maximum 
efficiency, 8, 255 
grain size and influence on efficiency in 
polycrystalline GaAs solar cells, 1, 81, 
149 
high efficiency amorphous alloy solar 
cells prepared by mercury-sensitized 
photochemical vapor deposition of 
disilane, 21, 153 
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high efficiency p*—n—n* back-surface field 
Si solar cells with very large short- 
circuit current densities, 7, 331 
high efficiency 1.43 and 1.69 eV band gap 
Ga,_,Al,As—GaAs solar cells 
for multicolour applications, 3, 187 
high efficiency bifacial back surface field 
solar cells, 3, 337 
high efficiency cascade solar cells, 21, 
413 
high efficiency concentrator solar cells, 
12, 67 
high efficiency crystalline Si solar cells, 
17, 1 
high efficiency CulnSe, based 
heterojunction solar cells, fabrication 
and results, 16, 419 
high efficiency polycrystalline Si solar 
cells, 12, 205 
high efficiency Si cells for luminescent 
solar concentrators, 4, 37 
high efficiency Si concentrator solar cells, 
6, 59 
high efficiency p*-n—n* Si concentrator 
solar cells, 6, 49 
high efficiency Si solar cell research, 21, 
450 
high efficiency Si solar cells, 17, 65 
high-efficiency Si solar cells, 
development, current issues and future 
directions, 17, 119 
high efficiency solar cells, 12, 51 
highly efficient Si solar cells, 21, 457 
identification of key parameters limiting 
performance of high-efficiency Si solar 
cells, 19, 9 
impact of solar cell efficiency on design of 
photovoltaic systems, 11, 269 
importance and considerations of high 
efficiency solar cells, 12, 177 
improved energy conversion efficiency of 
GaAs solar cells for space based on 
multilayer top contacts, 20, 261 
improvement in efficiency of a-Si solar 
cells utilizing optical confinement effect 
by means of TiO,/Ag/SUS back-surface 
reflector, 11, 357 
improvement in Si solar cell efficiency, 
17, 75 
influence of band gap span on cascade solar 
cell efficiency, 10, 33 
linear concentrator photovoltaic module, 
analysis of non-uniform illumination 
and temperature effects on efficiency, 
20, 27 


luminescent back reflectors for 


improvement of spectral response and 
efficiency of luminescent solar 
concentrators, 13, 133 

material considerations for high efficiency 
Si solar cells, 21, 81 

mathematical analysis of efficiency— 
concentration characteristic of a solar 
cell, 12, 263 

module and solar cell values as function of 
efficiency, 3, 327 

near-term higher efficiencies with 
mechanically stacked two-color solar 
batteries, 19, 73 

optimum efficiency of single and multiple 
bandgap cells in thermophotovoltaic 
energy conversion, 19, 19 

photocollection efficiency of 
GaAs/AIAs/GaAs p*-i-n and n*-i-p 
photodiodes, 21, 233 

progress on high efficiency thin film solar 
cells, 24, 157 

progress toward high efficiency 
multijunction cells and submodules at 
Solarex, 24, 165 

progress towards high efficiency thin film 
CdTe solar cells, 23, 49 

review of high efficiency multijunction and 
point contact GaAs solar cell 
development, 21, 449 

second-order effects of parasitic resistances 
on efficiency of solar cells, 13, 77 

solar cell efficiency measurements, 17, 
253 

survey of photoelectrochemical cells with 
power conversion efficiencies greater 
than or equal to 5%, 22, 133 

temperature dependence of maximum 
theoretical efficiency in solar cells, 1, 
107 

theoretical efficiency of realistic solasr 
cells intended for thermophotovoltaic 
applications, 19, 123 

theoretical efficiency of S(p*-n)IS solar 
cells, 3, 1 

theory of high efficiency (Cd, 
Zn)S/CulnSe, thin film solar cells, 16, 
611 

variable-gap cells with several junction 
energy gaps for high efficiency solar 
energy system, 10, 295 


Efficiency mapping 


differential maximum power efficiency 
mapping of photovoltaic devices, 15, 
307 
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EFG ribbon cells 
characteristics of EFG ribbon solar cells 
fabricated by ion implantation and 
pulsed electron beam annealing 
technique, 11, 29 
EFG silicon ribbons 
characterization of EFG Si ribbons by ion 
beam techniques, 1, 153 
Electrical analysis 
AlGaAs-GaAs solar cell development, 
electrical analysis and prospects for 
space application, 18, 163 
Electrical hazards 
electrical and electromagnetic hazards in 
manufacture of thin film solar cells, 19, 
39 
Electrical mismatch 
computer simulation of effects of electri- 
cal mismatches in photovoltaic 
cell interconnection circuits, 25, 
73 
Electrical problems 
use of measurements to detect electrical 
problems in operational photovoltaic 
arrays, 7, 165 
Electrical transport 
electrical transport properties in 
inhomogeneous media, 1, 297 
Electric field enhancement 
limitations of built-in electric field 
enhancement of minority carrier current 
collection in GaAs backwall Schottky 
barrier solar cells, 18, 139 
Electric shocks 
rooftop photovoltaic arrays, electric shock 
and fire health hazards, 9, 327 
Electrochemical methods 
electrochemical methods in 
Ga,_,Al,As/GaAs solar cell fabrication, 
3, 369 
Electrochemical stress 
assessing corrosion problems in 
photovoltaic cells via electrochemical 
stress testing, 14, 51 
Electrochemical testing 
degradation mechanism of Ti-Pd—Ag solar 
cell contacts by an accelerated 
electrochemical testing technique, 11, 
189 
Electrode deposition 
effect of Be and Cr electrode deposition rate 
on performance of MIS solar cells, 14, 
229 


Electrodeposition 
device quality thin films of CulnSe, by a 
one-step electrodeposition process, 24, 
81 
electrodeposited CdTe and HgCdTe solar 
cells, 23, 69 
electrodeposition of CulnSe, and CulnS, 
films, 16, 245 
electrodeposition of CulnX (X = Se, Te) 
thin films, 16, 237 
photoelectrochemical behaviour of 
electrodeposited and pressure-sintered 
Bi,S;, Bi,S,—PbS and Bi,S,—-Ag,S 
semiconductor electrodes, 7, 225 
Electroluminescence 
IR electroluminescence as diagnostic tool 
for polycrystalline GaAs solar ceils, 1, 
261 
Electromagnetic hazards 
electrical and electromagnetic hazards in 
manufacture of thin film solar cells, 19, 
39 
Electron-beam-induced current(s) 

EBIC analysis of CulnSe, devices, 24, 263 
EBIC investigations of junction activity 
and role of oxygen in CdS/CulnSe, 

devices, 16, 495 
electron-beam-induced current 
characterization of polycrystalline Si 
solar cells, 1, 123 
electron-beam-induced current 
microcharacterization of fabrication 
defects in a-Si:H solar cells, 12, 329 
electron-beam-induced current and scanning 
light spot techniques for investigating 
the response of polycrystalline solar 
cells, 1, 233 
scanning light spot scan and electron- 
beam-induced current studies of CdS/Cu,S 
solar cells formed on rough and smooth 
single-crystal CdS substrates, 10, 287 
Electron beams 
SiN anti-reflection coatings for 
CdS/CulnSe, thin film solar cells by 
electron beam assisted chemical vapor 
deposition, 14, 289 
Electron bombardment 
changes in lifetime and diffusion length due 
to electron and proton bombardment of 
Si solar cells, 2, 31 
thermal gradients and stresses induced 
during growth of Si ribbon under electron 
bombardment, 5, 367 
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Electronic band structure 
optical properties and electronic band 
structure of CulnSe,, 16, 317 
Electronic states 
optical instabilities and localized 
electronic states in a-Si:H, 9, 113 
Electronic structure 
electronic structure and stability of 
semiconductor alloys, 21, 460 
Electronic transport 
electronic transport and optical properties 
of dislocations in deformed compound 
semiconductors, 1, 216 
Electron irradiation 
electron irradiation effects on shunt 
resistance of Si solar cells, 20, 
315 
Electron microscopy 
backscattering and transmission electron 
microscopy studies of layered structures, 
1, 141 
Electron radiation 
electron radiation damage in GaAs solar 
cells, 22, 69 
Electron transport 
electron transport in a-Si:H, drift mobility 
and junction capacitance, 2, 301 
Electron traps 
electron and hole traps in a-Si:H by 
voltage- and laser-excited deep level 
transient spectroscopy, 2, 331 
Electrooptical properties 
electro-optical properties of thin indium 
tin oxide films, limitations on 
performance, 21, 281 
Electrophoresis 
electrophoresis of thin film CdS/Cu,S solar 
cells, 1, 357 
Electrophoretic deposition 
preparation of CulnSe, films by 
electrophoretic deposition technique, 
16, 283 
Electroplating 
CdS photocells with electroplated Cu,S, 
11, 241 
Electroreflectance 
electroreflectance and photoreflectance of 
GalInP, 24, 307 
Ellipsometry 
ellipsometry of randomly rough oxidized Si 
surfaces, 13, 179 
ellipsometry of thin SiO, films on rough 
polycrystalline Si surfaces, 1, 272 


Emergency planning 
development and implementation of 
effective emergency preparedness plan, 
19, 345 
identification of training and emergency 
planning needs through job safety 
analysis, 19, 337 
Emitter(s) 
dependence of open-circuit voltage of Si 
solar cells on emitter surface parameters, 
6, 405 
importance of emitter in thin back-surface 
field solar cells, 8, 337 
selective emitters for thermophotovoltaic 
solar energy conversion, 10, 257 
tailored emitter ion-implanted Si solar 
cells, 11, 69 
Emitter cells 
improved simple procedure for calculating 
the open-circuit voltage of passivated 
emitter Si solar cells, 22, 319 
Empirical data 
determination of two-exponential solar cell 
equation parameters from empirical data, 
5, 199 
Encapsulation 
transformation of solar radiation by 
fluorescence, application to 
encapsulation of solar cells, 4, 25 
End-of-life albedo 
end-of-life albedo enhanced performance of 
space-employed Si solar cells, 25, 273 
Energy 
energy analysis of CdS:Cu,S sputtered solar 
cells, 1, 55 
passivated polycrystalline Si, short-term 
solution for photovoltaic energy, 12, 
147 
photovoltaic energy technologies, 
examining public and occupational 
health risks, 5, 1 
Energy conversion 
improved energy conversion efficiency of 
GaAs solar cells for space based on 
multilayer top contacts, 20, 261 
optimum efficiency of single and multiple 
bandgap cells in thermophotovoltaic 
energy conversion, 19, 19 
Energy cost 
energy cost of a-Si solar cells, 2, 141 
Energy fluctuations 
physical basis of power conversion of 
energy fluctuations of hot electrons, 10, 
237 
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Energy sources 
photovoltaics research and development — 
key to America's energy source, 21, 
449 
Energy systems 
photovoltaic energy systems and consumer 
product safety, 19, 325 
public health issues in photovoltaic energy 
systems, 19, 287 
Energy transfer 
organic-thin-film-coated solar cells, 
energy transfer between surface pyrene 
molecules and Si semiconductor 
substrate, 11, 401 
Environmental emissions 
costs of controlling environmental 
emissions from manufacture of Si 
dendritic web photovoltaic cells, 15, 
247 
Epitaxial cells 
effects of heat treatment on epitaxial Si 
solar cells on metallurgical Si substrates, 
5, 29 
fabrication and performance of 
organometallic vapor phase epitaxial 
Al,Ga,_,As/GaAs concentrator solar 
cells, 6, 103 
Epitaxial growth 
liquid phase epitaxy growth and electrical 
characterization of CulnSe,, 16, 65 
rapid liquid phase epitaxial growth studies, 
21, 458 
vacuum chemical epitaxial growth of III-V 
materials for multi-band-gap solar cells, 
21, 109 
Epitaxial layers 
epitaxial layers of CulnSe,, 16, 43 
EPRI-SERI 
joint EPRI-SERI spectral solar radiation 
database project, 21, 337 
Equivalent diagram 
equivalent diagram of solar cell, based on 
short-circuit and open-circuit tests, 22, 
255 
Ergonomics 
ergonomic laws for photovoltaic industry, 
19, 375 
Errors 
comparison of errors in determining the 
conversion efficiency of multijunction 
solar cells by various methods, 24, 
371 
curve fitting error criteria for solar cell /-V 
characteristics, 18, 1 
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error due to spectral mismatch in short- 
circuit current measurement using the 
reference solar cell method, 13, 221 
errors in calculated air mass 1 short-circuit 
currents due to non-linear responsivities, 
13, 99 
ESR 
ESR measurements on a-Si, 2, 421 
Etching 
design of anisotropically etched III—V solar 
cells, 11, 221 
etched multiple vertical junction Si 
photovoltaic cell, 6, 87 
etching of CdS films, 1, 183 
influence of surface damage etching on 
properties of ion-implanted and 
thermally diffused non-single-crystal Si 
solar cells, 11, 331 
a-Si solar cells on textured aluminium 
substrate prepared by electrical etching, 
17, 191 
Excitation 
effects of excitation intensity on 
photocurrent response of thin film Si 
solar modules, 18, 61 
Exploitation 
efficient circular contact grid for 
concentrator solar cells, 11, 197 
efficient exploitation of photovoltaic 
electricity, 14, 261 
Extended light sources 
generalization of theoretical basis of 
photovoltaic concentrators for extended 
light sources, 5, 387 
static concentrators theory for non- 
homogeneous extended sources, 8, 297 
theoretical bases of photovoltaic 
concentrators for extended light sources, 
3, 355 
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Fabrication 

application of thick film techniques to 
manufacture of solar cells, 15, 1 

CdS/CdTe solar cells by the screen- 
printing—sintering techniques, 
fabrication, photovoltaic properties and 
applications, 23, 89 

characteristics of EFG ribbon solar cells 
fabricated by ion implantation and 
pulsed electron beam annealing 
technique, 11, 29 
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characterization and control of phosphine 


hazards in photovoltaic cell manufacture, 


22, 303 

continuous-mode fabrication of a-Si solar 
cells on polyimide substrates, 21, 
141 

costs of controlling environmental 
emissions from manufacture of Si 
dendritic web photovoltaic cells, 15, 
247 

development of Cu,S—CdS thin film solar 
cells and transfer to industrial 
production, 12, 155 

electrical and electromagnetic hazards in 
manufacture of thin film solar cells, 19, 
45 

electrochemical methods in 
Ga,_,Al,As/GaAs solar cell fabrication, 
3, 369 

electron-beam-induced current 
microcharacterization of fabrication 
defects in a-Si:H solar cells, 12, 329 

fabrication and analysis of all-sprayed 
CulnS,/ZnO solar cells, 22, 263 

fabrication and characterization of 
SnO,:F/m-Si(poly) solar cells prepared 
by chemical vapour deposition, 19, 163 


fabrication of CulnSe, single crystals using 


melt-growth techniques, 16, 17 

fabrication and performance of 
organometallic vapour phase epitaxial 
Al,Ga,_,As/GaAs concentrator solar 
cells, 6, 103 

fundamental processes in sputtering of 
relevance to fabrication of thin film 
solar cells, 21, 41 

high efficiency CulnSe, based 
heterojunction solar cells, fabrication 
and results, 16, 419 

low technology, low cost Si solar cell 
production system, 11, 13 

lunar solar cell production plant, 25, 31 

manufacture of a-Si and GaAs thin film 
solar cells, identification of potential 
health and safety hazards, 13, 43 

performance of n*—p—p* Si solar cells 
fabricated through masked ion 
implantation, 15, 211 

safety procedures used during manufacturing 
of a-Si solar cells, 19, 189 

surface barrier SnO,/SiO,/c-Si(n) solar 
cells, optimization of fabrication 
process, 17, 167 


Failure 
optimized structure of a three-level 
photovoltaic sub-array to prevent 
damage due to failed cells, 20, 41 
Faulty cells 
scanning light spot analysis of faulty solar 
cells, 1, 175 
Feedback control 
optimization of function of photovoltaic 
array using feedback control system, 13, 
107 
Fe,0; 
differences in optical and 
photoelectrochemical behaviours of 
single-crystal and amorphous Fe,Q3;, 3, 
179 
FeS 
FeS solar cells, 13, 197 
Field effects 
density of gap states, field effect and 
surface adsorption, 2, 289 
localized state distribution in a-Si-based 
alloys using field effect technique, 2, 
277 
Fill factor(s) 
accuracy of analytical expressions for solar 
cell fill factors, 7, 337 
analytical determination of solar cell fill 
factor and efficiency, 20, 1 
analytical expressions for determination of 
maximum power point and fill factor of 
solar cell, 5, 377 
fill factor of solar cell from mathematical 
point of view, 8, 283 
Fire hazard 
rooftop photovoltaic arrays, electric shock 
and fire health hazards, 9, 327 
Flash evaporation 
growth of large-grain CulnSe, thin films by 
flash-evaporation and sputtering, 16, 
155 
Flashlamp techniques 
simplified flashlamp technique for solar 
cell series resistance measurements, 3, 
215 
Flat-plate cells 
performance improvements in Si flat-plate 
cells and modules, 20, 333 
Fluorescence 
fluorescent planar collector—concentrators, 
4,3 
transformation of solar radiation by 
fluorescence, application to 
encapsulation of solar cells, 4, 25 
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Fluorescent compounds 
concentrator solar panels with fluorescent 
compounds, 7, 311 
Fluorine 
F-doped SnO, films for solar cell 
application, 5, 39 
Flux analysis 
flux analysis of multiple junction solar 
cells, general equations, with 
computations for n-CdS/n-GaAs 
photoanode, 17, 317 
Fresnel lens 
Fresnel lens for photovoltaic solar cells, 
3, 149 
Front metallization 
effects of processing parameters on thick 
film inks used for solar cell front 
metallization, 5, 87 
Front-surface-field cells 
one-dimensional model for quantum 
efficiency of front-surface-field solar 
cells, 13, 83 
Future views 
cascade solar cells, 12, 11 
crystal gazing in photovoltaics, 12, 167 
Czochralski Si solar cell modules, present 
cost and future prospects, 5, 313 
developments in laser processing of solar 
cells, 12, 245 
future trends in solar Si production, 10, 
101 
here comes the Sun 1984 - 1999, 12, 17 
high-efficiency Si solar cells, 
development, current issues and future 
directions, 17, 119 
high efficiency solar cells, 12, 51 
next generation is now, 12, 87 
next 10 years, 12, 253 
photovoltaic systems, 12, 31 
photovoltaics, 12, 19, 21, 37, 63, 91, 
121, 231 
photovoltaics, research and development, 
12, 25 
polycrystalline Si as against a-Si for 
photovoltaic applications, subject for 
spectulation and challenge for late 
1980s, 12, 163 
polycrystalline thin film solar cells, 12, 
185, 257 
a-Si, 12, 211 
a-Si photovoltaics, 12, 41 
solar cells, 12, 95, 217 
solar electric future, 12, 3 
space photovoltaics in year 2000, 12, 
125 
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thin film solar cells and spray technology, 
photovoltaics sector, 12, 191 


G 


(GaAl)As 
(GaAl)As tunnel junctions grown by 
molecular beam epitaxy, intercell ohmic 
contacts for multiple-band-gap solar 
cells, 13, 67 
GaAlAs/GaAs 
GaAlAs/GaAs solar cells grown by 
molecular beam epitaxy, material 
properties and device parameters, 17, 
373 
Ga, _,Al,As/GaAs 
electrochemical methods in 
Ga,_,Al,As/GaAs solar cell fabrication, 
3, 369 
Ga,_,Al.,As—GaAs 
high efficiency 1.43 and 1.69 eV band gap 
Ga,_,Al,As-GaAs solar cells for 
multicolour applications, 3, 187 
GaAs 
25.5% AM 0 GaAs grating solar cell, 20, 
245 
back-surface field design for n*p GaAs 
cells, 20, 229 
comparing Si and GaAs solar cells for use 
in space photovoltaic arrays, 15, 329 
current-voltage characteristics of GaAs 
MIS solar cells under illumination, 12, 
277 
device processing and analysis of high 
efficiency GaAs cells, 24, 103 
electron radiation damage in GaAs solar 
cells, 22, 69 
GaAs-base ternary compounds and solar 
cell research, 21, 456 
grain boundaries in GaAs by scanning light 
microscopy, 1, 263 
grain boundary resistance measurements in 
polycrystalline GaAs, 1, 298 
grain size and influence on efficiency in 
polycrystalline GaAs solar cells, 1, 81, 
149 
hazard characterization and management of 
arsine and GaAs in large-scale 
production of GaAs thin film 
photovoltaic cells, 18, 41 
IR electroluminescence as diagnostic tool 
for polycrystalline GaAs solar cells, 1, 
261 
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limitations of built-in electric field 
enhancement of minority carrier current 
collection in GaAs backwall Schottky 
barrier solar cells, 18, 139 
manufacture of a-Si and GaAs thin film 
solar cells, identification of potential 
health and safety hazards, 13, 43 
MOS polycrystalline GaAs solar cells with 
grain boundary passivation, 3, 87 
origin of shunt effect in polycrystalline 
GaAs pn-junction devices, 20, 187 
review of high efficiency multijunction and 
point contact GaAs solar cell 
development, 21, 449 
thin film GaAs solar cells on Ge-coated Si 
substrates by chemical vapor deposition, 
20, 237 
GaAs/AlAs/GaAs 
photocollection efficiency of 
GaAs/AIAs/GaAs p*-i-n and n*~i-p 
photodiodes, 21, 233 
GaAs/Ga,_,Al As 
low cost process for ohmic contacts on 
GaAs/Ga,_,Al,As concentrator solar cells 
based on Pd and Au deposition, 9, 169 
GalnP 
electroreflectance and photoreflectance of 
GalnP, 24, 307 
GalnP/GaAs 
GalnP/GaAs multijunction solar cells, 21, 
450 
GaP 
transmission electron microscopy and 
scanning electron microscopy 
characterization of GaP grown by metal— 
organic chemical vapor deposition on Si 
substrates, 21, 459 
GaP/Si 
application of GaP/Si heteroepitaxy to 
cascade solar cells, 24, 205 
Gap states 
density of gap states, field effect and 
surface adsorption, 2, 289 
photo-induced changes in bulk density of 
gap states in a-Si:H associated with 
Staebler—Wronski effect, 9, 119 
Gas hazards 
automatic monitoring and control of 
hazardous hydride gases, 19, 263 
gas hazards and preventative equipment, 
19, 355 
Gas processes 
gas and surface processes leading to a-Si:H 
films, 21, 147 


Gas source deposition 
safety comparisons of various gas source 
deposition technologies for large-scale 
production of III-V solar cells, 19, 
245 
Generation 
microcomputer-controlled simulator of 
photovoltaic generator using 
programmable voltage generator, 17, 
383 
Si concentrator photovoltaic generator 
Sophocles, performance and costs based 
on material characteristics, 4, 47 
Germanium 
detrimental optical properties of Ge 
intermediate layers in monolithic tandem 
solar cell structures, 14, 139 
optical absorption and disorder in 
hydrogenated amorphous Si-Ge and Si—C 
alloy systems, 21, 189 
patterned Ge tunnel junctions for 
multijunction monolithic cascade solar 
cells, 21, 241 
photo-induced recombination in minority- 
carrier dominated Ge, case study of 
limitation on photo-induced open-circuit 
voltage decay method, 25, 299 
a-Si Ge alloy film deposition with in situ 
plasma diagnostics, 24, 353 
Staebler—Wronski effects in a-Si,_,Ge,:H, 
9, 75 
structural characterization of a-Si and Ge, 
21, 19 
thin film GaAs solar cells on Ge-coated Si 
substrates by chemical vapor deposition, 
20, 237 
Glassy semiconductors 
theory of glassy semiconductors, 2, 191 
Global irradiance 
effect of atmospheric parameters on solar 
cell performance under global irradiance, 
19, 59 
Global radiation 
global radiation model and angular 
distribution of diffuse irradiance, 20, 
127 
Glow discharge 
evidence for microstructure in glow 
discharge hydrogenated amorphous Si—C 
alloys, 21, 117 
Glow discharge nitridation 
glow discharge nitridation process for 
formation of stable MIS solar cells, 23, 
139 
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Glow discharge optical spectroscopy 
dopant concentration measurements in a- 
Si:H films by glow discharge optical 
spectroscopy, 2, 377 
Gold 
low cost process for ohmic contacts on 
GaAs/Ga,_,Al,As concentrator solar cells 
based on Pd and Au deposition, 9, 169 
Government 
government-industry relationships in 
technology commercialization, case of 
photovoltaics, 5, 101 
Grain boundaries 
barrier heights and passivation of grain 
boundaries in polycrystalline Si, 1, 
293 
correlation of grain boundary electrical 
properties with grain boundary 
impurities in multigrained Si using 
surface analytical techniques, 1, 178 
effect of grain boundaries on the minority 
carrier diffusion length in InP solar cells, 
7, 281 
grain boundaries in GaAs by scanning light 
microscopy, 1, 263 
grain boundary defects in thin 
semicrystalline material, 1, 285 
grain boundary effects and conduction 
mechanism studies in Cr MIS solar cells 
on polycrystalline Si, 1, 305 
grain boundary effects in polycrystalline Si 
solar cells, numerical calculation of 
limiting parameters and maximum 
efficiency, 8, 255 
grain boundary effects in polycrystalline Si 
solar cells, solution of three- 
dimensional diffusion equation by 
Green's function method, 8, 201 
grain boundary resistance measurements in 
polycrystalline GaAs, 1, 298 
influence of C and H segregation on 
electrical properties of grain boundaries 
in polycrystalline Si sheets, 9, 149 
influence of defects/grain boundaries on 
photovoltaic mechanisms in 
polycrystalline Si films, 1, 237 
kinetics of O diffusion to grain boundary in 
O-rich directionally cast Si bicrystals, 
23, 173 
MOS polycrystalline GaAs solar cells with 
grain boundary passivation, 3, 87 
relative influence of grain boundaries and 
intragrain defects on photocurrents 
obtained with Bridgman polysilicon, 8, 
269 
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study and control of grain boundary effects, 
1, 145, 381 
theory of polycrystalline Si solar cells, 
effect of reduction in grain boundary 
recombination states, 1, 421 
Grain size 
effect of grain size on resistivity of 
polycrystalline material, 9, 261 
grain size and influence on efficiency in 
polycrystalline GaAs solar cells, 1, 81, 
149 
Grating cells 
25.5% AM 0 GaAs grating solar cell, 20, 
245 
grating solar cells, experimental 
comparison of alternative structures, 9, 
337 
temperature dependence of dark and 
illuminated current-voltage 
characteristics of grating-type min MIS 
Si solar cells, 20, 81 
two-dimensional collection and injection 
in grating solar cells, 17, 363 
Green's function 
grain boundary effects in polycrystalline Si 
solar cells, solution of three- 
dimensional diffusion equation by 
Green's function method, 8, 201 
Grid design 
series resistance and optimum grid design 
for thin film solar cell of rectangular 
shape, 13, 145 
Grid-intertie systems 
generalized capacity factors for grid- 
intertie solar photovoltaic systems, 23, 
127 
Grid-line patterns 
optimum grid-line patterns for concentrator 
solar cells under nonuniform 
illumination, 14, 249 
Groundwater 
solar photovoltaics to transport and desalt 
groundwater supplies using brushless 
d.c. motors, 13, 231 
Growth rates 
growth rate of photoelectrochemically 
grown SiO, antireflection coating for Si 
solar cells, 15, 353 


H 


Hazards 
hazard characterization and management of 
arsine and GaAs in large-scale production 
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of GaAs thin film photovoltaic cells, 
18, 41 
Health 
defining, developing and operating 
effective safety and health program, 19, 
333 
health and safety concerns in research and 
production of CulnSe,/CdZnS solar cells, 
19, 237 
public health issues in photovoltaic energy 
systems, 19, 287 
Health hazards 
manufacture of a-Si and GaAs thin film 
solar cells, identification of potential 
health and safety hazards, 13, 43 
Health risks 
photovoltaic energy technologies, 
examining public and occupational 
health risks, 5, 1 
Heat distribution 
heat distribution in bi-glass encapsulation 
Si solar cell, 25, 39 
Heat treatment 
barrier height modification in heat-treated 
Al Schottky diodes on a-Si:H, 4, 153 
constancy of minority carrier diffusion 
length with post-fabrication heat 
treatment in Cu,S/CdS solar cell, 14, 
1 
effect of heat treatments in vacuum on CdS 
thin films prepared by the spray 
deposition technique, 11, 211 
effects of heat treatment on epitaxial Si 
solar cells on metallurgical Si substrates, 
5, 29 
effects of oxidation—reduction heat 
treatments on optical absorption in 
Cu, _,S, 5, 343 
Heteroepitaxy 
application of GaP/Si heteroepitaxy to 
cascade solar cells, 24, 205 
Heterojunctions 
capacitance as tool for investigating thin 
film CdS/Cu,S heterojunctions, 1, 321 
CdS:H film on p-type Si, efficient 
heterojunction solar cell, 10, 17 
depletion layer characteristics and 
photovoltaic energy conversion in 
organic p—n heterojunctions, 10, 199 
effect of substrate orientation on properties 
of Si/PbS heterojunction, 1, 199 
efficient thin film CdTe heterojunction 
solar cells, 24, 27 
electrical characteristics of sprayed Cu,S-— 


CdS heterojunctions, 13, 201 
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heterojunction solar cells on Cu,O, 3, 73 
high efficiency CulnSe, based 
heterojunction solar cells, fabrication 
and results, 16, 419 
improved p—n heterojunction solar cells 
employing thin film organic 
semiconductors, 18, 71 
numerical analysis of (CdZn)S/InP 
heterojunction solar cell, 17, 183 
optimal design of p—n heterojunction solar 
cells using thin film organic 
semiconductors, 21, 301 
phase relationships, crystal growth and 
stoichiometry defects in Akal, YyBipv! 
heterojunction-forming systems, 16, 
101 
photodetection properties of Cu,S—CdS 
heterojunction solar cells, 2, 173 
photoluminescence lifetime in 
heterojunctions, 24, 339 
polycrystalline semiconductor 
heterojunction modeling (CdS/CulnSe,), 
16, 591 
preparation and study of CdTe/SnTe 
heterojunctions, 15, 157 
spectral response of CdTe/SnTe 
heterojunctions, 15, 171 
theoretical analysis of performance of n- 
Zn,Cd,_,S—p-Si heterojunction solar 
cells, 10, 61 
Zn,Cd,_,S/Cu,S heterojunction, 1, 
159 
ZnO-p-InP heterojunction solar cells, 
4,147 
Heterostructure 
Se heterostructure solar cells, 1, 431 
HgCdTe 
electrodeposited CdTe and HgCdTe solar 
cells, 23, 69 
thin films of HgCdTe for solar cell 
applications, 15, 279 
High speed characterization 
high speed characterization of 
photovoltaic devices, 21, 353 
High temperature survivability 
stable Si solar cells with high temperature 
survivability, 20, 177 
Hole diffusion lengths 
p’-n-n* solar cells with hole diffusion 
lengths comparable with base width, 
simple analytic model, 5, 75 
Hole traps 
electron and hole traps in a-Si:H by 
voltage- and laser-excited deep level 
transient spectroscopy, 2, 331 
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Homojunctions 
n*-InP(Si implanted)/p-InP homojunction, 
minority carrier diffusion length in 
implanted layer, 11, 343 
theory of InP shallow homojunction solar 
cell, 25, 235 
Hot electrons 
physical basis of power conversion of 
energy fluctuations of hot electrons, 10, 
237 
H,S 
preparation of CulnSe, and CulnS, films by 
reactive annealing in H,Se or H,S, 21, 
215 
H,Se 
precautions with H,Se, 19, 283 
preparation of CulnSe, and CulnS, films by 
reactive annealing in H,Se or H,S, 21, 
215 
Hybrid photovoltaic—thermal collector 
tests on hybrid photovoltaic—thermal 
collector using concentrated sunlight, 4, 
71 
Hydride gas 
hydride gas decomposition in thin film Si- 
H alloy processing, 19, 301 
Hydrogen 
H and impurity contents of a-Si by 
secondary ion mass spectrometry, 2, 365 
influence of C and H segregation on 
electrical properties of grain boundaries 
in polycrystalline Si sheets, 9, 149 
Hydrogen ions 
Cu/Cu,0 Schottky barrier solar cells 
prepared by multistep irradiation of Cu,0 
substrate by H* ions, 13, 253 
Hydrometallurgical purification 
hydrometallurgical purification of 
metallurgical-grade Si, 10, 145 


I 


Ideality factor 
method for direct measurement of solar cell 
junction ideality factor, 22, 15 
IEC 
status of IEC, ASTM, and IEEE 
photovoltaic standards, 18, 327 
IEEE 
status of IEC, ASTM, and IEEE 
photovoltaic standards, 18, 327 


Illumination 
modelling photovoltaic cell, determination 
of parameters relating to current—voltage 
characteristics under illumination, 14, 
167 
open-circuit voltages across two junctions 
in n*—p* solar cells under high 
illumination levels, 8, 97 
Impact ionization 
calculation of impact ionization enhanced 
photovoltaic efficiency, 25, 163 
Impurities 
correlation of grain boundary electrical 
properties with grain boundary 
impurities in multigrained Si using 
surface analytical techniques, 1, 178 
effect of impurity gettering on efficiency of 
metallurgical-grade Si solar cells, 10, 
129 
effects of dopant and impurity 
incorporation on metastable light- 
induced defect formation, 21, 431 
H and impurity contents of a-Si by 
secondary ion mass spectrometry, 2, 365 
purification of metallurgical-grade Si by 
slagging and impurity redistribution, 
10, 109 
purification of metallurgical-grade Si by 
thermomigration of impurity clusters, 
10, 119 
role of impurities in Si solar cell 
performance, 7, 87 
Incoherent-light induced diffusion 
incoherent-light induced diffusion of P as 
doping procedure for low-cost Si solar 
cells, 15, 239 
India 
photovoltaics in India, 12, 81 
solar photovoltaics, Indian perspective, 6, 
251 
Indium tin oxide 
electro-optical properties of thin indium 
tin oxide films, limitations on 
performance, 21, 281 
photoreflectance characterization of space 
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industry, 7, 51 
photovoltaics measurement equipment 
needs, view of prospective supplier, 7, 
55 
Mechanical properties 
lattice vibrational, thermal and mechanical 
properties of CulnSe,, 16, 399 
Mechanical stacking 
near-term higher efficiencies with 
mechanically stacked two-color solar 
batteries, 19, 73 
Medicines 
photovoltaic-powered refrigeration for 
medicines in developing countries, 6, 
309 
Melt-growth 
fabrication of CulnSe, single crystals using 
melt-growth techniques, 16, 17 
Metal contacts 
metal contacts to CulnSe,, 11, 301 


Metallic glass 
metallic glass substrates for thin film solar 
cells, 22, 159 
Metallization 
features of thick film technology for back 
metallization of solar cells, 11, 51 
high reliability Ni electroless 
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shadow tolerance of modules incorporating 
integral bypass diode solar cells, 19, 
109 
a-Si solar cell modules fabricated with 
single-chamber load-lock deposition 
system, 19, 179 
technology assessment of thin-film 
cascade photovoltaic modules, 25, 203 
thermal performance of integral bypass 
diode solar cell moduless, 19, 97 
Molecular beam epitaxy 
GaAlAs/GaAs solar cells grown by 
molecular beam epitaxy, material 
properties and device parameters, 17, 
373 
(GaAl)As tunnel junctions grown by 
molecular beam epitaxy, intercell ohmic 
contacts for multiple-band-gap solar 
cells, 13, 67 
use of ion gauge beam flux monitor for 
resistivity control in CulnSe, grown by 
molecular beam epitaxy, 6, 191 
Monitors 
continuous on-line monitors for dopant and 
reactive gases, 19, 367 
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Monte Carlo simulation of solar cells, 10, 
211 
MOS cells 
MOS polycrystalline GaAs solar cells with 
grain boundary passivation, 3, 87 
temperature considerations in MOS solar 
cells, 11, 263 
Multi-bandgap cells 
vacuum chemical epitaxial growth of III-V 
materials for multi-band-gap solar cells, 
21, 109 
Multicolour applications 
high efficiency 1.43 and 1.69 eV band gap 
Ga,_,Al,As—GaAs solar cells for 
multicolour applications, 3, 187 
Multidimensional electric fields 
calculating multidimensional electric fields 
in photovoltaic modules, 11, 309 
Multijunction cells 
progress toward high efficiency 
multijunction cells and submodules at 
Solarex, 24, 165 
recent developments in multijunction solar 
cell research, 24, 171 
Multijunctions 
CdTe/CulnSe, multijunction solar cells, 
21, 451 
comparison of errors in determining the 
conversion efficiency of multijunction 
solar cells by various methods, 24, 
371 
device aspects of multijunction 
photovoltaic module research, 21, 
127 
GalInP/GaAs multijunction solar cells, 21, 
450 
material aspects of multijunction solar cell 
research, 21, 450 
multijunction concentrator solar cells, 21, 
452 
patterned Ge tunnel junctions for 
multijunction monolithic cascade solar 
cells, 21, 241 
reproducible integration of multijunction 
cascade cell components, 21, 253 
Multilayer top contacts 
improved energy conversion efficiency of 
GaAs solar cells for space based on 
multilayer top contacts, 20, 261 
Multiple-band-gap cells 
(GaAl)As tunnel junctions grown by 
molecular beam epitaxy, intercell ohmic 
contacts for multiple-band-gap solar 
cells, 13, 67 
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Multiple-gap cells 
multiple-gap amorphous solar cells, 12, 
393 
Multiple junctions 
multiple junction II-VI compound 
photoelectrochemical cells, 19, 171 
Multistep irradiation 
Cu/Cu,0 Schottky barrier solar cells 
prepared by multistep irradiation of Cu,O0 
substrate by H* ions, 13, 253 
Multiwavelength analyzer 
multiwavelength analyzer for 
determination of diffusion lengths, 9, 
269 


N 


Networks 
characteristics of network measurements, 
18, 205 
Nickel 
high reliability Ni electroless 
metallization of solar cells, 11, 
19 
Nigeria 
potential uses of solar cells in Nigeria, 6, 
263 
Ni/Sn—Pb 
improved reproducibility in Ni/Sn—Pb 
metallization process for crystalline Si 
solar cells, 12, 285 
Nitrite 
nitrite reduction to ammonia in cadmium- 
chalcogenide—polysulfide solar cells, 
18, 55 
Noise 
low frequency noise as a control test for 
spacial solar panels, 18, 13 
1/f noise as sensitive parameter in life 
prediction testing of photovoltaic 
modules, 12, 363 
Noise spectral density 
noise spectral density as device reliability 
estimator, 1, 315 
Non-destructive methods 
non-destructive photofrequency method for 
characterization and degradation studies 
of solar cells, 2, 65 
Non-linear response 
errors in calculated air mass 1 short-circuit 
currents due to non-linear responsivities, 
13, 99 


Non-uniform illumination 
combined effect of non-uniform 
illumination and series resistance on the 
open-circuit voltage of solar cells, 11, 
163 
effects of non-uniform illumination of 
solar cells with concentrated light, 5, 
293 
linear concentrator photovoltaic module, 
analysis of non-uniform illumination 
and temperature effects on efficiency, 
20, 27 
optimum grid-line patterns for concentrator 
solar cells under nonuniform 
illumination, 14, 249 
Nuclear reaction analysis 
nuclear reaction analysis to characterize 
elemental composition and density of 
thin film a-Si, 2, 351 
Numerical analysis 
numerical analysis of (CdZn)S/InP 
heterojunction solar cell, 17, 183 
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Ohmic contacts 
ohmic contacts and doping of CdTe, 21, 
399 
Open-circuit defects 
analysis of solar cell array performance 
with open-circuit defects, 6, 375 
Open-circuit tests 
equivalent diagram of solar cell, based on 
short-circuit and open-circuit tests, 22, 
255 
Open-circuit voltage(s) 
combined effect of non-uniform 
illumination and series resistance on 
open-circuit voltage of solar cells, 11, 
163 
dependence of open-circuit voltage of Si 
solar cells on emitter surface parameters, 
6, 405 
effect of back-surface field on open-circuit 
voltages of p’-n—n* and n*—p-p* Si solar 
cells, 5, 143 
effect of defective BSF layer on solar cell 
open circuit voltage, 14, 241 
effect of partial illumination on open- 
circuit voltage of solar cell, 20, 253 
effects of P precipitation on open-circuit 
voltage in n*/p Si solar cells, 11, 1 
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improved simple procedure for calculating 
open-circuit voltage of passivated 
emitter Si solar cells, 22, 319 
measurements of open-circuit photovoltage 
decay in Si solar cell, 9, 289 
open-circuit voltage decay — measures of a- 
Si material stability and module 
degradation, 24, 321 
open-circuit voltage enhancement in graded 
bandgap Al,Ga,_,As solar cells, 15, 
73 
open-circuit voltages across two junctions 
in n*—p—p”* solar cells under high 
illumination levels, 8, 97 
photo-induced recombination in minority- 
carrier dominated Ge, case study of 
limitation on photo-induced open-circuit 
voltage decay method, 25, 299 
solar cell minority carrier lifetime using 
open-circuit voltage decay, 11, 147 
temperature dependence of open-circuit 
voltage of n*—p—p” Si solar cell under 
high illumination levels, 10, 155 
Open-loop tracking 
experimental tests of open-loop maximum- 
power-point tracking techniques for 
photovoltaic arrays, 13, 185 
Optical absorption 
effects of oxidation—reduction heat 
treatments on optical absorption in 
Cu, _,S, 5, 343 
optical absorption and disorder in 
hydrogenated amorphous Si-Ge and Si-C 
alloy systems, 21, 189 
Optical analysis 
optical analysis of amorphous solar cells, 
11, 375 
Optical behaviour 
computer simulation of optical behaviour 
of a-Si solar cells, 8, 169 
differences in optical and 
photoelectrochemical behaviours of 
single-crystal and amorphous Fe,Q3, 3, 
179 
Optical characterization 
optical characterization of Schottky barrier 
solar cells, 10, 7 
optical characterization of a-SiH, films, 2, 
227 
Optical confinement 
improvement in efficiency of a-Si solar 
cells utilizing optical confinement effect 
by means of TiO,/Ag/SUS back-surface 
reflector, 11, 357 


Optical emission spectroscopy 
optical emission spectroscopy, toward 
identification of species in plasma 
deposition of a-Si:H alloys, 2, 385 

Optical instability 
optical instabilities and localized 
electronic states in a-Si:H, 9, 113 
Optical losses 
optical losses in solar 
photoelectrochemical cells, 20, 19 
Optically induced degradation 
optically induced degradation in a-Si:H 
solar cells, 19, 39 
Optical properties 
degeneracy effect on optical properties of 
CulnSe,, 16, 363 
detrimental optical properties of Ge 
intermediate layers in monolithic tandem 
solar cell structures, 14, 139 
electronic transport and optical properties 
of dislocations in deformed compound 
semiconductors, 1, 216 
optical properties and characterization of 
CulnSe,, 16, 335 
optical properties and electronic band 
structure of CulnSe,, 16, 317 
optical properties of polycrystalline 
semiconductor films, 1, 213 
optical and transport properties of 
a-Si:H,F/a-Si,Ge:H,F superlattices, 24, 
223 
Optical reflectors 
temperature effects in back surface field 
solar cells with and without an optical 
reflector, 23, 181 
Optical spectroscopy 
optical spectroscopy of a-Si:H, 24, 299 
Optical stress 
effects of optical stress on properties of 
sputtered a-Si solar cells and thin films, 
9, 37 
Optical studies 
optical studies of multilayer dielectric— 
metal—dielectric coatings as applied to 
solar cells, 6, 323 
Optimal design 
optimal design of amorphous/crystalline 
tandem cells, 11, 247 
Optimization 
determining optimum size of stand-alone 
photovoltaic systems, 25, 127 
diffused junction optimization in Si solar 
cells by photochemical method, 11, 293 
ineffectiveness of low-high junctions in 
optimized solar cell designs, $, 275 


378 


optimal design of amorphous single- 
junction and tandem solar cells, 10, 81 
optimal sizing of stand-alone photovoltaic 
solar power systems, 20, 295 
optimization of function of photovoltaic 
array using feedback control system, 13, 
107 
optimization of substrate thickness for 
interdigitated back-contact Si solar cells, 
9, 247 
optimized structure of three-level 
photovoltaic sub-array to prevent 
damage due to failed cells, 20, 41 
optimum cost computation in photovoltaic 
systems with concentrators, 6, 149 
optimum efficiency of single and multiple 
bandgap cells in thermophotovoltaic 
energy conversion, 19, 19 
surface barrier SnO,/SiO /c-Si(n) solar 
cells, optimization of fabrication 
process, 17, 167 
systematic design theory for Si solar cells 
using optimization techniques, 17, 29 
Optimum cell size 
optimum cell size for concentrated-sunlight 
Si solar cells, 3, 9 
Optimum concentration factor 
optimum concentration factor for 
conventional Si photovoltaic modules, 
10, 223 
optimum concentration factor for Si solar 
cells, 14, 43 
Optimum conditions 
optimum operating conditions of solar cell 
panel and prediction of solar radiation in 
Sanaa, Yemen, 5, 173 
Optimum tilt angle 
direct computation of array optimum tilt 
angle in constant-tilt photovoltaic 
systems, 14, 83 
Optimum transparency factor 
determination of optimum transparency 
factor for solar cell metallization grids, 
19, 139 
Optoelectronic properties 
effects of composition and substrate 
temperature on electro-optical properties 
of thin-film CulnSe, and CuGaSe,, 24, 
67 
optoelectronic properties and plasma 
diagnostics of high deposition rate a- 
Si:H films using disilane, 24, 57 
Organic cells 
CIS organic solar cells, 5, 331 
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depletion layer characteristics and 
photovoltaic energy conversion in 
organic p—n heterojunctions, 10, 199 
organic solar cells, 8, 47 
organic-thin-film-coated solar cells, 
energy transfer between surface pyrene 
molecules and Si semiconductor 
substrate, 11, 401 
Organic semiconductors 
improved p—n heterojunction solar cells 
employing thin film organic 
semiconductors, 18, 71 
optimal design of p—n heterojunction solar 
cells using thin film organic 
semiconductors, 21, 301 
Outdoor measurements 
atmospheric optical calibration system for 
outdoor photovoltaic measurements, 21, 
329 
extrapolation of outdoor measurements of 
PV array /-V characteristics to standard 
test conditions, 25, 91 
Outdoor performance 
outdoor performance and stability testing 
of thin film devices, 21, 343 
outdoor stability performance of a-Si 
modules, 24, 381 
Oxygen 
EBIC investigations of junction activity 
and role of oxygen in CdS/CulnSe, 
devices, 16, 495 
effect of stoichiometry and oxygen on 
properties of CulnSe, thin film, and 
devices, 21, 55 
junction formation and role of oxygen in 
thin film CdS/CulnSe, solar cells, 21, 
455 
role of oxygen in CulnSe, thin films and 
CdS/CulnSe, devices, 16, 479 
Oxygen diffusion 
kinetics of O diffusion to grain boundary in 
O-rich directionally cast Si bicrystals, 
23, 173 


P 


Palladium 
low cost process for ohmic contacts on 
GaAs/Ga,_,Al,As concentrator solar cells 
based on Pd and Au deposition, 9, 169 
a-Si:H films in Pd Schottky barrier cells, 1, 
371 
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Parameters 
method for evaluation of solar cell 
parameters, 17, 241 
Parasitic resistances 
second-order effects of parasitic resistances 
on efficiency of solar cells, 13, 77 
Partial illumination 
effect of partial illumination on open- 
circuit voltage of solar cell, 20, 253 
Passivation 
barrier heights and passivation of grain 
boundaries in polycrystalline Si, 1, 293 
improved simple procedure for calculating 
open-circuit voltage of passivated 
emitter Si solar cells, 22, 319 
MOS polycrystalline GaAs solar cells with 
grain boundary passivation, 3, 87 
passivation of polycrystalline Si solar 
cells by low-energy hydrogen ion 
implantation, 17, 201 
passivation in silicon, 24, 127 
temperature parameter in hydrogen 
passivation of multicrystalline Si solar 
cells, 25, 109 
use of H, and NH, ion implantation in 
passivation of defects in Si ribbon 
grown by ribbon-against-drop technique, 
14, 157 
PbO, 
photoelectrochemistry of Co,0, and PbO, 
sputtered electrodes, 5, 25 
n-Pb,0, 
rechargeable solar battery with n-Pb,O, 
electrodes, 12, 353 


Pd/Nb,O,/a-Si:H 
stability of Pd/Nb,O,/a-Si:H solar cells, 9, 
203 
PEC cells 
surface-modified CdTe PEC solar cells, 18, 
25 
Performance 


analysis of photo-induced changes in 
performance of a-Si solar cells, 9, 53 

analysis of solar cell array performance 
with open-circuit defects, 6, 375 

analytic models for predicting the long- 
term performance of solar photovoltaic 
systems, 17, 285 

applicability of reference cell method to 
performance measurement of a-Si solar 
cells with spectral response shift, 19, 
149 

characterization of photovoltaic array 

performance, 18, 345 


comparative radiation resistance, 
temperature dependence and performance 
of diffused junction InP solar cells, 22, 
113 

crystallites in performance of 
polycrystalline solar cells, 7, 233 

degradation of performance of Cu,S/CdS 
solar cells due to two-way solid state 
diffusion process, 9, 215 

development of standard test method for 
measuring photovoltaic cell 
performance, 7, 203 

effect of atmospheric parameters on solar 
cell performance under global irradiance, 
19, 59 

effect of deep states on photovoltaic 
performance of CdZnS/CulnSe, thin film 
devices, 16, 549 

effects of double-exponential current— 
voltage characteristics on performance 
of solar cells, 5, 67 

electro-optical properties of thin indium 
tin oxide films, limitations on 
performance, 21, 281 

empirical model for performance of 
concentrator photovoltaic power 
system, 25, 185 

end-of-life albedo enhanced performance of 
space-employed Si solar cells, 25, 
273 

fabrication and performance of 
organometallic vapor phase epitaxial 
Al,Ga,_,As/GaAs concentrator solar 
cells, 6, 103 

identification of key parameters limiting 
performance of high-efficiency Si solar 
cells, 19, 9 

improving performance of a-Si 
photovoltaic modules, 21, 15 

influence of drift field on n-i-p solar cell 
performance, 21, 263 

influence of heavy doping effects on Si 
solar cell performance, 17, 53 

influence of Zn concentration in 
Zn,Cd,_,S layer on performance of 
Cu,S-—Zn,Cd,_,S solar cells, 14, 219 

ion implantation processing for high 
performance concentrator solar cells and 
cell assemblies, 6, 79 

non-intrusive, non-destructive 
photoabsorption voltage-decay 
measurements of a-Si modules for 
performance and degradation 
characterization, 24, 329 
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normalization of direct beam spectral 
irrradiance data for photovoltaic cell 
performance analyses, 14, 193 
outdoor photovoltaic device performance 
testing, 18, 261 
performance characteristics of permanent 
magnet d.c. motor powered by solar 
cells, 17, 343 
performance improvements in Si flat-plate 
cells and modules, 20, 333 
performance limits of Si concentrator cells, 
12, 197 
performance measurement techniques for 
concentrator photovoltaic cells, 6, 
39 
performance of minority carrier MIS 
vertical solar cells in concentrated 
sunlight, 10, 49 
performance of n*—p-—p” Si solar cells 
fabricated through masked ion 
implantation, 15, 211 
photoelectrochemical solar cells, 
temperature control by cell design and 
effects on performance of CdSe and 
Cd(Se,Te) systems, 9, 229 
photovoltaic array performance simulation 
models, 18, 383 
photovoltaic device performance, 18, 
243 
photovoltaic performances of Cu,S/CdS 
sprayed solar cells, §, 213 
PV concentrator array field performance 
measurement, 18, 363 
role of impurities in Si solar cell 
performance, 7, 87 
Si concentrator photovoltaic generator 
Sophocles, performance and costs 
based on material characteristics, 4, 
47 
a-Si solar cells, thermodynamic models for 
realistic performance characteristics, 
23, 201 
theoretical analysis of performance of 
n-Zn,Cd,_,S—p-Si heterojunction solar 
cells, 10, 61 
theoretical and experimental 
considerations for high Si solar cell 
performance, 17, 135 
translation of device performance 
measurements to reference conditions, 
18, 269 
Phase relationships 
phase relations in Cu,In,Se system and 
growth of CulnSe, single crystals, 16, 
91 
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phase relationships, crystal growth and 
stoichiometry defects in Aleit, YBlpY! 
heterojunction-forming systems, 16, 
101 
Phosphine hazards 
characterization and control of phosphine 
hazards in photovoltaic cell manufacture, 
22, 303 
Phosphorus 
effects of P precipitation on open-circuit 
voltage in n*/p Si solar cells, 11, 1 
incoherent-light induced diffusion of P as 
doping procedure for low-cost Si solar 
cells, 15, 239 
Phosphorus-diffusion 
laser treatment of P-diffused Si solar cells, 
1, 23 
Photoabsorption 
non-intrusive, non-destructive 
photoabsorption voltage-decay 
measurements of a-Si modules for 
performance and degradation 
characterization, 24, 329 
Photoacoustic measurements 
sample modulation photoacoustic 
measurements, 25, 155 
Photochemical cells 
deposition and performance of CdS thin 
films on various substrates for 
photochemical cells, 12, 371 
Photochemistry 
diffused junction optimization in Si solar 
cells by photochemical method, 11, 293 
Photoconductivity 
critical discussion of very high 
photoconductivity in chemically 
deposited CdS thin films, implications 
for solar cell technology, 22, 211 
effect of light soaking on low temperature 
photoconductivity of a-Si:H, 9, 85 
interpretation of photoconductivity 
measurements in a-Si:H, 9, 95 
microwave contactless technique for 
photoconductivity measurements, 8, 
197 
photoconductivity as probe of 
polycrystalline films, 1, 209 
photoconductivity and recombination 
dynamics for a-Si:H at different 
thicknesses, 25, 169 
photoconductivity and transport in a-Si:H, 
2, 319 
temperature dependence of 
photoconductivity in polycrystalline 
semiconductors, 6, 119 
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thickness-dependent conductivity and 
photoconductivity of a-Si:H, 2, 401 
why photoconductivity decreases in a-Si:H 
and a-SiGe:H when alloying increases, 
24, 195 
Photoconductivity decay method 
determination of minority carrier lifetime 
in polycrystalline Si by 
photoconductivity decay method, 14, 13 
Photocurrent 
photocurrent and photovoltage from 
polycrystalline p—n junction solar cells, 
25, 223 
Photocurrent—voltage characteristics 
spectral photocurrent—voltage 
characteristics of crystalline Si and a-Si 
solar cells, 22, 239 
Photodegradation 
photodegradation in Si, 2,11 
photon-induced degradation in crystalline 
Si Schottky barrier solar cells, 2, 55 
solar cell photon degradation, discovery 
and early experimental evidence, 2, 23 
Photodetection 
photodetection properties of Cu,S—CdS 
heterojunction solar cells, 2, 173 
Photoelectrical properties 
photoelectrical properties of CulnSe, thin 
films, 16, 351 
thickness dependence of photoelectrical 
properties of intrinsic a-Si, 23, 191 
Photoelectrochemical behaviour 
differences in optical and 
photoelectrochemical behaviours of 
single-crystal and amorphous Fe,O,, 3, 
179 
photoelectrochemical behaviour of 
CdS/NalIe3.3NH, junctions, utilization in 
solar energy conversion, 4, 157 
photoelectrochemical behaviour of 
electrodeposited and pressure-sintered 
Bi,S,, Bi,S,—PbS and Bi,S,—Ag,S 
semiconductor electrodes, 7, 225 
photoelectrochemical behaviour of n-type 
CdIn,Se, semiconductor electrodes in 
polysulphide electrolytes, 11, 389 
photoelectrochemical behaviour of RuS, 
semiconducting electrodes, 15, 27 
photoelectrochemical behaviour of SnS, 
25, 97 
Photoelectrochemical cells 
chemical-bath-deposited CdS and CdS:Li 
films and their use in 
photoelectrochemical solar cells, 22, 
163 
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n-CulnSe, photoelectrochemical cells, 16, 
529 
economic analysis of 
photoelectrochemical cells, 3, 221 
evaluation of various configurations for 
photoelectrochemical photovoltaic solar 
cells, 6, 177 
InSe photoelectrochemical solar cells, 13, 
19 
multiple junction II-VI compound 
photoelectrochemical cells, 19, 171 
optical losses in solar 
photoelectrochemical cells, 20, 19 
photoelectrochemical cell with 
semiconductor septum electrode, 23, 
147 
photoelectrochemical cells formed with 
Cd,_,Zn,S films prepared at various 
substrate temperatures, 16, 177 
photoelectrochemical cell studies with 
semiconductor electrodes, classified 
bibliography (1975 - 1983), 15, 93 
photoelectrochemical solar cells, 
temperature control by cell design and 
effects on performance of CdSe and 
Cd(Se,Te) systems, 9, 229 
preparation of n-CdSe electrodes for 
photoelectrochemical cells, 13, 293 
solar energy conversion using CdSe 
photoelectrochemical cells with low cost 
substrates, 1, 367 
survey of photoelectrochemical cells with 
power conversion efficiencies greater 
than or equal to 5%, 22, 133 
Photoelectrochemical testing 
photoelectrochemical test for photovoltaic 
activity of p-CulnSe, films, 14, 109 
Photoelectrochemistry 
photoelectrochemical studies on p-SnSe 
electrodes, 20, 323 
photoelectrochemistry of Co,O, and PbO, 
sputtered electrodes, 5, 25 
Photofrequency 
non-destructive photofrequency method for 
characterization and degradation studies 
of solar cells, 2, 65 
Photogalvanic effect 
photogalvanic effect in V(III) bis(2,2’- 
bipyridyl) chloride—Fe(III) system, 18, 
85 
Photo-induced changes 
analysis of photo-induced changes in 
performance of a-Si solar cells, 9, 53 
origin of photo-induced changes in a-Si:H, 
9, 133 
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photo-induced changes in bulk density of 
gap states in a-Si:H associated with 
Staebler—Wronski effect, 9, 119 
Photoluminescence 
effect of interface recombination at p—n 
junction perimeters on 
photoluminescence and current, 1, 304 
photoluminescence of Al,Ga,_,As solar 
cells grown by metalorganic chemical 
vapor deposition, 25, 287 
photoluminescence assessment of solar 
cell materials, 2, 443 
photoluminescence lifetime in 
heterojunctions, 24, 339 
photoluminescence in polycrystalline 
CulnSe, solar cells, 21, 379 
Photoluminescence absorption spectroscopy 
photoluminescence absorption 
spectroscopy in a-Si:H and related 
alloys, 24, 257 
Photon economy 
experimental determination of photon 
economy in polycrystalline thin film 
photovoltaic materials and devices, 1, 
275 
Photoreflectance 
electroreflectance and photoreflectance of 
GalnP, 24, 307 
photoreflectance characterization of space 
charge region in semiconductors, indium 
tin oxide on InP as model system, 21, 
371 
Photoresponse 
effects of intragrain defects on local 
photoresponse of polycrystalline Si 
solar cells, 3, 35 
simple analytical model for calculating 
photoresponse of preferentially doped 
polycrystalline solar cells, 15, 51 
Photovoltage 
photocurrent and photovoltage from 
polycrystalline p—n junction solar cells, 
25, 223 
Photovoltaic concentrators 
theoretical bases of photovoltaic 
concentrators for extended light sources, 
3, 355 
Photovoltaics 
water and photovoltaics in developing 
countries, 6, 295 
Photovoltaics and Insolation Measurements 
Workshop 
summary the Photovoltaics and Insolation 
Measurements Workshop panel results, 
18, 393 


Physical electronics 
uncertainties about physical electronics of 
n* and p’ Si, with applications for solar 
cells, 12, 131 
Physics 
device physics of crystalline solar cells, 
24, 91 
physics of p—n junction solar cells 
operated under concentrated sunlight, 8, 
137 
Planar cells 
antireflection coatings for planar Si solar 
cells, 18, 93 
Plasma 
a-Si Ge alloy film deposition with in situ 
plasma diagnostics, 24, 353 
Plasma deposition 
optical emission spectroscopy, toward 
identification of species in plasma 
deposition of a-Si:H alloys, 2, 
385 
Plasma diagnostics 
optoelectronic properties and plasma 
diagnostics of high deposition rate a- 
Si:H films using disilane, 24, 57 
Point-contact cells 
point-contact solar cells, modeling and 
experiment, 17, 85 
Polyimides 
continuous-mode fabrication of a-Si solar 
cells on polyimide substrates, 21, 141 
Poly(vinyl butyral) 
discoloration of poly(vinyl butyral) in 
cells exposed to real and simulated solar 
environments, 12, 345 
Power controller 
power controller for autonomous 
photovoltaic systems, 22, 175 
Power conversion 
survey of photoelectrochemical cells with 
power conversion efficiencies greater 
than or equal to 5%, 22, 133 
Power generation 
satellite experiment to study effects of 
space radiation on solar cell power 
generation, 23, 245 
Power systems 
generic approach to shadow effect of large 
solar power systems, 22, 29 
empirical model for performance of 
concentrator photovoltaic power 
system, 25, 185 
impact of balance-of-system costs on 
photovoltaic electric power systems, 8, 
125 
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optimal sizing of stand-alone photovoltaic 
solar power systems, 20, 295 
photovoltaic power systems for rural areas 
of developing countries, 1, 65 
reliability considerations in design of solar 
photovoltaic power systems, 3, 269 
research evaluation of photovoltaic power 
systems, 12, 221 
Precautions 
precautions with H,Se, 19, 283 
Preparation 
preparation and analysis of CdS—Cu,S solar 
cells, 5, 205 
preparation conditions and stoichiometry 
of Cu,S films for application in solar 
cells, 2, 167 
preparation and properties of graded band 
gap CdS, Te,_, thin film solar cells, 4, 
121 
preparation and properties of mixed 
CdS,Te,_, thin films, 4, 101 
preparation and semiconducting properties 
of CulnSe, thin films, 16, 143 
Processes 
ways in which a process can go awry, 7, 73 
Production 
low cost methods for production of 
semiconductor films for CulnSe,/CdS 
solar cells, 21, 65 
safety comparisons of various gas source 
deposition technologies for large-scale 
production of III—V solar cells, 19, 245 
Proton bombardment 
changes in lifetime and diffusion length due 
to electron and proton bombardment of 
Si solar cells, 2, 31 
Proton-to-electron damage 
proton-to-electron damage ratios for 
modem solar cells, 2, 25 
Pulsed electron beam annealling 
characteristics of EFG ribbon solar cells 
fabricated by ion implantation and 
pulsed electron beam annealing 
technique, 11, 29 
Purification 
hydrometallurgical purification of 
metallurgical-grade Si, 10, 145 
purification of metallurgical-grade Si by 
slagging and impurity redistribution, 
10, 109 
purification of metallurgical-grade Si by 
thermomigration of impurity clusters, 
10, 119 


PV concentrator 
PV concentrator array field performance 
measurement, 18, 363 
Pyranometers 
calibration of pyrheliometers and 
pyranometers for testing photovoltaic 
devices, 7, 119 
Pyrene 
organic-thin-film-coated solar cells, 
energy transfer between surface pyrene 
molecules and Si semiconductor 
substrate, 11, 401 
Pyrheliometers 
calibration of pyrheliometers and 
pyranometers for testing photovoltaic 
devices, 7, 119 
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Quality 
diffusion length measurement and Si 
quality, 7, 79 
quality factors of solar cell arrays, 9, 295 
Quantum efficiency 
one-dimensional model for quantum 
efficiency of front-surface-field solar 
cells, 13, 83 
quantum efficiency of CdS/CulnSe, and 
In,0,:Sn/InP solar cells, 22, 195 
quantum efficiency of photocurrent in 
Schottky barrier structures, 20, 99 
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Radiation damage 
bias-dependent radiation damage in diffused 
Si solar cells, 2, 77 
Reactive gases 
continuous on-line monitors for dopant and 
reactive gases, 19, 367 
Realistic cells 
theoretical efficiency of realistic solasr 
cells intended for thermophotovoltaic 
applications, 19, 123 
Rechargeable solar battery 
rechargeable solar battery with n-Pb,O, 
electrodes, 12, 353 
Recombination 
advanced techniques for measurement of 
recombination and transport parameters 
throughout solar cells, 18, 315 
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effect of interface recombination at p—n 
junction perimeters on 
photoluminescence and current, 1, 

304 

photoconductivity and recombination 
dynamics for a-Si:H at different 
thicknesses, 25, 169 

photo-induced recombination in minority- 
carrier dominated Ge, case study of 
limitation on photo-induced open-circuit 
voltage decay method, 25, 299 

recombination-enhanced processes in solar 
cell degradation, 2, 43 

theory of recombination-enhanced 
processes in solar cells, 2, 49 

Recombination currents 

physical models for recombination currents 
in polycrystalline Si p—n junction solar 
cells, 1, 302 

Recombination lifetime 

variations in electrical short-circuit current 
decay for recombination lifetime and 
velocity measurements, 22, 81 

Recombination states 

theory of polycrystalline Si solar cells, 
effect of reduction in grain boundary 
recombination states, 1, 421 

Redox 

effects of oxidation—reduction heat 
treatments on optical absorption in 
Cu, _,S, 5, 343 

Redox systems 

stabilization of semiconducting electrodes 

by means of redox systems, 5, 19 
Reduction 

nitrite reduction to ammonia in cadmium- 
chalcogenide—polysulfide solar cells, 
18, 55 

Reference cell method 

applicability of reference cell method to 
performance measurement of a-Si solar 
cells with spectral response shift, 19, 
149 

applicability of reference cell method to 
polycrystalline Si cells with spectral 
response shift under illumination, 15, 
39 

error due to spectral mismatch in short- 
circuit Current measurement using 
reference solar cell method, 13, 

221 
Reference cells 

approved laboratory program for 

photovoltaic reference cell development, 
7, 131 
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development of standard procedures for 
global method of calibration of 
photovoltaic reference cells, 7, 135 
Reference conditions 
translation of device performance 
measurements to reference conditions, 
18, 269 
Reflection characteristics 
reflection characteristics of textured 
polycrystalline Si substrates for solar 
cells, 25, 15 
Reflection coefficient 
thickness dependence of reflection 
coefficient from thin semiconductor 
films and measurements of conductivity, 
6, 125 
Refrigeration 
photovoltaic-powered refrigeration for 
medicines in developing countries, 6, 
309 
Reliability 
high reliability Ni electroless 
metallization of solar cells, 11, 19 
long-term reliability of screen printed 
CdS/CdTe solar-cell modules, 17, 233 
measurement and characterization of thin 
film module reliability, 24, 271 
noise spectral density as device reliability 
estimator, 1, 315 
reliability considerations in design of solar 
photovoltaic power systems, 3, 269 
Residential systems 
residential photovoltaic systems costs, 3, 
245 
Resistance 
analysis of effects of sheet series 
resistances on characteristics of current— 
voltage for linear gridded solar cells, 8, 
361 
analytical expression for series-resistance- 
dependent maximum power point and 
curve factor for solar cells, 3, 163 
calculation of resistance of diffused top 
layer in photovoltaic cell, 19, 1 
combined effect of non-uniform 
illumination and series resistance on 
open-circuit voltage of solar cells, 11, 
163 
comparative radiation resistance, 
temperature dependence and performance 
of diffused junction InP solar cells, 22, 
113 
comparative study of values of diffused 
layer resistance in solar cell calculated 
using different models, 4, 195 
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dependence of series resistance on 
operating current in p—n junction solar 
cells, 18, 153 
diagnosis of large distributed series 
resistance in solar cells, 10, 69 
distributed series resistance problem in 
solar cells, 12, 311 
effect of diode ideality factor on 
experimental determination of series 
resistance of solar cells, 20, 119 
evaluating series resistance of solar cells, 
25, 311 
grain boundary resistance measurements in 
polycrystalline GaAs, 1, 298 
second-order effects of parasitic resistances 
on efficiency of solar cells, 13, 77 
series resistance effects in 20 cm? indium 
tin oxide—polycrystalline Si solar cells, 
4, 127 
series resistance and optimum grid design 
for thin film solar cell of rectangular 
shape, 13, 145 
simplified flashlamp technique for solar 
cell series resistance measurements, 3, 
215 
Resistivity 
effect of grain size on resistivity of 
polycrystalline material, 9, 261 
low resistivity CdS thin films grown by r.f. 
sputtering in Ar—H, atmosphere, 22, 23 
measurement of resistivity of thin CdS 
films on brass substrates, 1, 323 
use of ion gauge beam flux monitor for 
resistivity control in CulnSe, grown by 
molecular beam epitaxy, 6, 191 
Reverse osmosis 
analysis of photovoltaic powered reverse 
osmosis water desalination system, 15, 
61 
Ribbon-against-drop technique 
use of H, and NH, ion implantation in 
passivation of defects in Si ribbon 
grown by ribbon-against-drop technique, 
14, 157 
Rooftop arrays 
rooftop photovoltaic arrays, electric shock 
and fire health hazards, 9, 327 
Routine emissions 
routine emissions and accidental releases of 
toxic air pollutants — risk, response and 
planning, 19, 315 


Rows 
shading effects in rows of solar cell panels, 
11, 281 
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photovoltaic power systems for rural areas 
of developing countries, 1, 65 
RuS, 
photoelectrochemical behaviour of RuS, 
semiconducting electrodes, 15, 27 
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Safety 

automatic monitoring and control of 
hazardous hydride gases, 19, 263 

continuous on-line monitors for dopant and 
reactive gases, 19, 367 

defining, developing and operating 
effective safety and health program, 19, 
333 

health and safety concerns in research and 
production of CulnSe,/CdZnS solar cells, 
19, 237 

identification of training and emergency 
planning needs through job safety 
analysis, 19, 337 

laboratory safety procedures for processing 
II-VI and related compounds for thin film 
photovoltaics, 19, 225 

manufacture of a-Si and GaAs thin film 
solar cells, identification of potential 
health and safety hazards, 13, 43 

material issues in a-Si technology, 19, 
259 

personal safety in thin film photovoltaic 
cell industries, 19, 269 

photovoltaic energy systems and consumer 
product safety, 19, 325 

photovoltaic safety conference, 21, 
457 

precautions with H,Se, 19, 283 

progress in Semiconductor Equipment and 
Materials Institute (SEMI) safety 
standards, 19, 383 

safety comparisons of various gas source 
deposition technologies for large-scale 
production of III-V solar cells, 19, 245 

safety procedures used during manufacturing 
of a-Si solar cells, 19, 189 

safety in thin film semiconductor 
deposition, 19, 215 

Semiconductor Safety Association, 19, 
389 

86 400 times a day, role of management in 
thin film photovoltaic safety, 19, 203 
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Satellites 
satellite experiment to study effects of 
space radiation on solar cell power 
generation, 23, 245 
Saturation current 
saturation current in solar cells, 2, 109 
Scanning electron microscopy 
transmission electron microscopy and 
scanning electron microscopy 
characterization of GaP grown by metal-— 
organic chemical vapor deposition on Si 
substrates, 21, 459 
Scanning light microscopy 
grain boundaries in GaAs by scanning light 
microscopy, 1, 263 
Scanning light spot analysis 
electron-beam-induced current and scanning 
light spot techniques for investigating 
response of polycrystalline solar cells, 
1, 233 
scanning light spot analysis of faulty solar 
cells, 1, 175 
Scanning light spot scan 
scanning light spot scan and electron- 
beam-induced current studies of CdS/Cu,S 
solar cells formed on rough and smooth 
single-crystal CdS substrates, 10, 287 
Schottky barrier cells 
Al-Si peaked Schottky barriers, 7, 209 
barrier height modification in heat-treated 
Al Schottky diodes on a-Si:H, 4, 153 
critical analysis of lateral Schottky barrier 
solar cells, 12, 379 
Cu/Cu,0 Schottky barrier solar cells 
prepared by multistep irradiation of Cu,O 
substrate by H* ions, 13, 253 
n-V ,,. diagram as useful method of 
investigating interfacial layer effects in 
Schottky barrier solar cells, example of 
Cu/Cu,0 photovoltaic junctions, 18, 
129 
limitations of built-in electric field 
enhancement of minority carrier current 
collection in GaAs backwall Schottky 
barrier solar cells, 18, 139 
model for collection of minority carriers 
generated in the depletion region of 
Schottky barrier solar cell, 7, 297 
modified expression for tunnelling 
exponent in Schottky barriers, 5, 301 
optical characterization of Schottky barrier 
solar cells, 10, 7 
photon-induced degradation in crystalline 
Si Schottky barrier solar cells, 2, 55 
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photovoltaic properties of In/trans- 
polyacetylene/Electrodag+502 Schottky 
barrier cells, 9, 281 
quantum efficiency of photocurrent in 
Schottky barrier structures, 20, 99 
a-Si:H films in Pd Schottky barrier cells, 1, 
371 
a-Si:H Schottky solar cells, effects of 
contamination by dopants in undoped 
layer, 10, 189 
Screen-printing 
CdS/CdTe solar cells by the screen- 
printing-sintering techniques; 
fabrication, photovoltaic properties and 
applications, 23, 89 
long-term reliability of screen printed 
CdS/CdTe solar-cell modules, 17, 233 
screen-printed CdS/CdTe solar cell of 
12.8% efficiency for active area of 0.78 
cm’, 11, 367 
screen-printed particulate Si devices for 
photovoltaic applications, 20, 155 
Se-CdO 
influence of Cl dopant in Se on 
characteristics of Se—CdO photovoltaic 
cell, 13, 121 
Secondary ion mass spectrometry 
H and impurity contents of a-Si by 
secondary ion mass spectrometry, 2, 
365 
Selenium 
Se heterostructure solar cells, 1, 431 
Selenium vacancies 
corroborative evidence for existence of Se 
vacancies in CulnSe, crystal, 14, 197 
Semiconducting properties 
preparation and properties of CulnSe, thin 
films, 16, 143 
Semiconductor Equipment and Materials 
Institute 
progress in Semiconductor Equipment and 
Materials Institute (SEMI) safety 
standards, 19, 383 
Semiconductor Equipment and Materials 
Institute specification for solar cell 
silicon, 7, 77 
Semiconductors 
effective diffusion length in 
polycrystalline semiconductor thin 
films, 1, 222 
efficiency calculations of various 
heterostructure solar cells with n-(indium 
tin oxide) as top wide band gap 
semiconductor, 6, 335 
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electronic transport and optical properties 
of dislocations in deformed compound 
semiconductors, 1, 216 
inclusion of degeneracy in analysis of 
heavily doped regions in Si solar cells 
and other semiconductor devices, 3, 81 
measuring trace elements in semiconduc- 
tors, 1, 117 
modelling of semiconductor 
polycrystalline layers in stationary 
state, 13, 1 
optical properties of polycrystalline 
semiconductor films, 1, 213 
photoelectrochemical cell studies with 
semiconductor electrodes, classified 
bibliography (1975 - 1983), 15, 93 
temperature dependence of 
photoconductivity in polycrystalline 
semiconductors, 6, 119 
theory of amorphous semiconductors, 2, 
199 
theory of glassy semiconductors, 2, 191 
Semiconductor Safety Association 
the Semiconductor Safety Association, 19, 
389 
Semiconductor septum cells 
semiconductor septum 
photoelectrochemical cell, 23, 233 
Semiconductor septum electrodes 
photoelectrochemical cell with 
semiconductor septum electrode, 23, 
147 
Separation of variables 
calculation of base collection efficiency in 
mono- and polycrystalline solar cells by 
separation of variables, 20, 91 
Series combinations 
mismatch losses in series combinations of 
Si solar cell modules, 25, 143 
Shading 
effect of shading on design of field of solar 
collectors, 20, 201 
shading effects in rows of solar cell panels, 
11, 281 
Shadow 
effect of shunt resistance and bypass diodes 
on shadow tolerance of solar cell 
modules, 5, 183 
generic approach to shadow effect of large 
solar power systems, 22, 29 
Shadow tolerance 
shadow tolerance of modules incorporating 
integral bypass diode solar cells, 19, 
109 


Sheets 


ultra-large-area Si sheet growth for low cost 
photovoltaics, 12, 171 
Short-circuit current(s) 
change in short-circuit current density with 
insulator layer thickness in MIS solar 
cells, 3, 263 
determination of material parameters T, D, 
Lo, S and a from measured a.c. short- 
circuit photocurrent, 25, 61 
diffusion length determination in n*—p—p* 
structure-based Si solar cells from 
intensity dependence of short-circuit 
current for illumination from p* side, 8, 
239 
error due to spectral mismatch in short- 
circuit current measurement using 
reference solar cell method, 13, 221 
errors in calculated air mass 1 short-circuit 
currents due to non-linear responsivities, 
13, 99 
high efficiency p’—-n—n* back-surface field 
Si solar cells with very large short- 
circuit current densities, 7, 331 
influence of carrier generation and 
collection on short-circuit currents in a- 
Si solar cells, 2, 245 
sensitivity of calculated short-circuit 
currents to selected irradiance 
distributions and solar cell spectral 
responses, 6, 133 
solar cell short-circuit current dependence 
on angle of incident radiation, 20, 65 
temperature dependence of short-circuit 
current in MIS solar cels, 4, 187 
terrestrial solar spectra, solar simulation 
and solar cell short-circuit current 
calibration, 11, 105 
variations in electrical short-circuit current 
decay for recombination lifetime and 
velocity measurements, 22, 81 
Short-circuit tests 
equivalent diagram of solar cell, based on 
short-circuit and open-circuit tests, 22, 
255 
Shunt effect 
origin of shunt effect in polycrystalline 
GaAs pn-junction devices, 20, 187 
Shunt resistance 
effect of shunt resistance and bypass diodes 
on shadow tolerance of solar cell 
modules, 5, 183 
electron irradiation effects on shunt 
resistance of Si solar cells, 20, 315 
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SiC 
effect of SiC layer on p-i-n a-Si cells, 7, 
291 
a-SiGe:H 
why photoconductivity decreases in a-Si:H 
and a-SiGe:H when alloying increases, 
24, 195 
a-Si,_,Ge,:H 
Staebler—Wronski effects in a-Si,_,Ge,:H, 
9, 75 
temperature-dependent photoconductivity 
and light-induced changes in 
a-Si,_,Ge,:H alloys, 21, 205 
a-Si-H 
temperature dependence of characteristics 
of sputtered a-Si—H solar cells, 1, 91 
a-Si:H,F/a-Si,Ge:H,F 
optical and transport properties of a- 
Si:H,F/a-Si,Ge:H,F superlattices, 24, 
223 
Silanes 
preparation of solar-grade a-Si from 
fluorinated silanes, 21, 195 
Silicon 
absence of Staebler—Wronski effect in 
a-Si:F, 14, 191 
advantages of MIS structures for Si solar 
cells, 8, 3 
analysis of junction and film properties in 
high efficiency a-Si solar cells, 11, 97 
analysis of photo-induced changes in 
performance of a-Si solar cells, 9, 53 
analysis of a-Si solar cells, 2, 261 
antireflection coatings for planar Si solar 
cells, 18, 93 
applicability of reference cell method to 
polycrystalline Si cells with spectral 
response shift under illumination, 15, 
39 
Auger line shape analysis of a-Si:H, 121, 
135 
barrier heights and passivation of grain 
boundaries in polycrystalline Si, 1, 
293 
bias-dependent radiation damage in diffused 
Si solar cells, 2, 77 
bibliography of selected papers on 
polycrystalline Si, 15, 285 
bonding defects in a-Si alloys, 21, 387 
CdS:H film on p-type Si, efficient 
heterojunction solar cell, 10, 17 
changes in lifetime and diffusion length due 
to electron and proton bombardment of 
Si solar cells, 2, 31 
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characterization of EFG Si ribbons by ion 
beam techniques, 1, 153 

characterization of thermally diffused and 
ion-implanted semicrystalline Si solar 
cells, 2, 101 

characterization of TiO, films and 
application as antireflection coatings for 
Si solar cells, 3, 195 

comparing Si and GaAs solar cells for use 
in space photovoltaic arrays, 15, 329 

comparison between excimer laser and 
thermal annealing for ion-implanted 
polycrystalline Si solar cells, 20, 51 

computer simulation of optical behaviour 
of a-Si solar cells, 8, 169 

contact coating for a-Si solar cells, 13, 
265 

contact resistivity of TiN on p*-Si and 
n*-Si, 9, 179 

continuous-mode fabrication of a-Si solar 
cells on polyimide substrates, 21, 
141 

correlation of grain boundary electrical 
properties with grain boundary 
impurities in multigrained Si using 
surface analytical techniques, 1, 178 

costs of controlling environmental 
emissions from manufacture of Si 
dendritic web photovoltaic cells, 15, 
247 

current progress towards reducing light- 
induced degradation in a-Si:H films and 
solar cells, 22, 275 

Czochralski Si solar cell modules, present 
cost and future prospects, 5, 313 

defects in a-Si:H and related alloys, 21, 
452 

dependence of open-circuit voltage of Si 
solar cells on emitter surface parameters, 
6, 405 

design of antireflection coatings for 
textured Si solar cells, 8, 249 

determination of minority carrier lifetime 
in polycrystalline Si by 
photoconductivity decay method, 14, 13 

diffused junction optimization in Si solar 
cells by photochemical method, 11, 293 

diffusion length determination in n*—p—p* 
structure-based Si solar cells from 
intensity dependence of short-circuit 
current for illumination from p* side, 8, 
239 

diffusion length measurement and Si 

quality, 7, 79 
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diffusion length measurements on plasma- 
sprayed polycrystalline Si substrates and 
on Si grown on them by chemical vapour 
deposition, 22, 97 

dopant concentration measurements in a- 
Si:H films by glow discharge optical 
spectroscopy, 2, 377 

doping of a-Si for solar cells, 1, 99 

effect of back-surface field on open-circuit 
voltages of p*—n—n* and n*—p—p* Si solar 
cells, 5, 143 

effect of impurity gettering on efficiency of 
metallurgical-grade Si solar cells, 10, 
129 

effective drift current densities in n-type 
heavily doped emitter region of p—n* 
junction Si solar cells, $, 355 

effective lifetime in semicrystalline Si, 9, 
345 

effective minority carrier diffusion length 
of polycrystalline Si solar cells, 9, 
209 

effect of light soaking on low temperature 
photoconductivity of a-Si:H, 9, 85 

effects of excitation intensity on 
photocurrent response of thin film Si 
solar modules, 18, 61 

effects of heat treatment on epitaxial Si 
solar cells on metallurgical Si 
substrates, 5, 29 

effect of SiC layer on p-i-n a-Si cells, 7, 
291 

effects of intragrain defects on local 
photoresponse of polycrystalline Si 
solar cells, 3, 35 

effects of optical stress on properties of 
sputtered a-Si solar cells and thin films, 
9, 37 

effects of P precipitation on open-circuit 
voltage in n*/p Si solar cells, 11, 1 

electron-beam-induced current 
characterization of polycrystalline Si 
solar cells, 1, 123 

electron-beam-induced current 
microcharacterization of fabrication 
defects in a-Si:H solar cells, 12, 329 

electron and hole traps in a-Si:H by 
voltage- and laser-excited deep level 
transient spectroscopy, 2, 331 

electron irradiation effects on shunt 
resistance of Si solar cells, 20, 315 

electron transport in a-Si:H, drift mobility 
and junction capacitance, 2, 301 

ellipsometry of randomly rough oxidized Si 
surfaces, 13, 179 


389 


ellipsometry of thin SiO, films on rough 
polycrystalline Si surfaces, 1, 272 

end-of-life albedo enhanced performance of 
space-employed Si solar cells, 25, 273 

energy cost of a-Si solar cells, 2, 141 

ESR measurements on a-Si, 2, 421 

etched multiple vertical junction Si 
photovoltaic cell, 6, 87 

evaluation of Si-on-ceramic using light- 
beam-induced currents, 1, 273 

evidence for microstructure in glow 
discharge hydrogenated amorphous Si—-C 
alloys, 21, 117 

excimer laser induced Si amorphous— 
microcrystalline transformation and its 
solar cell applications, 25, 27 

fundamental studies of a-Si materials at the 
Solar Energy Research Institute, 24, 237 

future trends in solar Si production, 10, 
101 

gas and surface processes leading to a-Si:H 
films, 21, 147 

grain boundary effects and conduction 
mechanism studies in Cr MIS solar cells 
on polycrystalline Si, 1, 305 

grain boundary effects in polycrystalline Si 
solar cells, numerical calculation of 
limiting parameters and maximum 
efficiency, 8, 255 

grain boundary effects in polycrystalline Si 
solar cells, solution of three- 
dimensional diffusion equation by 
Green's function method, 8, 201 

growth rate of photoelectrochemically 
grown SiO, antireflection coating for Si 
solar cells, 15, 353 

heat distribution in bi-glass encapsulation 
Si solar cell, 25, 39 

heavy-doping effects in Si, role of Auger 
processes, 3, 313 

high efficiency crystalline Si solar cells, 
17, 1 

high efficiency polycrystalline Si solar 
cells, 12, 205 

high efficiency Si cells for luminescent 
solar concentrators, 4, 37 

high efficiency Si concentrator solar cells, 
6, 59 

high efficiency p*-n—n* Si concentrator 
solar cells, 6, 49 

high efficiency Si MINP solar cells, 17, 
151 

high efficiency Si solar cell research, 21, 
450 

high efficiency Si solar cells, 17, 65 
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high-efficiency Si solar cells, 
development, current issues and future 
directions, 17, 119 

highly efficient Si solar cells, 21, 457 

highly uniform large-area a-Si:H films, 14, 
281 

H and impurity contents of a-Si by 
secondary ion mass spectrometry, 2, 
365 

hybrid a-Si photovoltaic and thermal solar 
collector, 19, 131 

hydride gas decomposition in thin film Si- 
H alloy processing, 19, 301 

hydrometallurgical purification of 
metallurgical-grade Si, 10, 145 

identification of key parameters limiting 
performance of high-efficiency Si solar 
cells, 19, 9 

improved reproducibility in Ni/-Sn—Pb 
metallization process for crystalline Si 
solar cells, 12, 285 

improvement in efficiency of a-Si solar 
cells utilizing optical confinement effect 
by means of TiO,/Ag/SUS back-surface 
reflector, 11, 357 

improvements in disilane plasma 
deposition of a-Si:H solar cells, 21, 
167 

improvement in Si solar cell efficiency, 
17, 75 

improving performance of a-Si 
photovoltaic modules, 21, 15 

inclusion of degeneracy in analysis of 
heavily doped regions in Si solar cells 
and other semiconductor devices, 3, 81 

incoherent-light induced diffusion of P as 
doping procedure for low-cost Si solar 
cells, 15, 239 

indium tin oxide/(n*—p) silicon solar cell, 
14, 133 

influence of carrier generation and 
collection on short-circuit currents in a- 
Si solar cells, 2, 245 

influence of C and H segregation on 
electrical properties of grain boundaries 
in polycrystalline Si sheets, 9, 149 

influence of defects/grain boundaries on 
photovoltaic mechanisms in 
polycrystalline Si films, 1, 237 

influence of heavy doping effects on Si 
solar cell performance, 17, 53 

influence of surface damage etching on 

properties of ion-implanted and 

thermally diffused non-single-crystal Si 

solar cells, 11, 331 
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interference-enhanced long-wavelength 
response in a-Si solar cells, 3, 209 

interpretation of photoconductivity 
measurements in a-Si:H, 9, 95 

ion-beam hydrogenation of a-Si, 24, 249 

junction capacitance studies of deep defects 
in undoped a-Si:H, 24, 287 

kinetics of O diffusion to grain boundary in 
O-rich directionally cast Si bicrystals, 
23, 173 

laser-induced chemical vapor deposition of 
a-Si:H photovoltaic devices and material 
properties, 21, 177 

laser treatment of P-diffused Si solar cells, 
. @ 

light-induced effects in indium tin oxide/fn— 
i-p a-Si:H solar cells, 9, 13 

light-induced effects in a-Si material and 
devices, 9, 19 

light-induced instability of a-Si 
photovoltaic cells, 9, 25 

localized state distribution in a Si-based 
alloys using field effect technique, 2, 
277 

long-term stability of a-Si solar cells and 
modules, 21, 25 

loss mechanism analysis in single-crystal 
and polycrystalline Si MIS solar cells to 
produce 13% efficiency, 3, 17 

low technology, low cost Si solar cell 
production system, 11, 13 

majority carrier collection in p*—p—n* and 
n*-p—p” Si solar cells, 11, 87 

manufacture of a-Si and GaAs thin film 
solar cells, identification of potential 
health and safety hazards, 13, 43 

material considerations for high efficiency 
Si solar cells, 21, 81 

material issues in a-Si technology, 19, 
259 

measurement of minority carrier diffusion 
length from spectral response of thin 
film polycrystalline Si solar cells, 25, 
1 


measurements of open-circuit photovoltage 
decay in Si solar cell, 9, 289 

measurement techniques for evaluation of a- 
Si:H solar cells, 18, 289 

metastability of a-Si:H, 21, 419 

microstructure of LASS material, 17, 275 

mismatch losses in series combinations of 
Si solar cell modules, 25, 143 

MIS Si solar cells, 8, 17 

MIS and SIS solar cells on polycrystalline 
Si, 1, 405 
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mobility and carrier concentration in 
polycrystalline Si, 12, 337 

model calculations for Si inversion layer 
solar cells, 8, 371 

model of dependence of photovoltaic 
properties on effective diffusion length 
in polycrystalline Si, 20, 167 

modelling of base doping concentration 
influence in polycrystalline Si solar 
cells, 20, 145 

non-destructive method of measurement of 
dead layer thickness of p*/n (or an n*/p) 
Si solar cell, 13, 271 

non-intrusive, non-destructive 
photoabsorption voltage-decay 
measurements of a-Si modules for 
performance and degradation 
characterization, 24, 329 

nuclear reaction analysis to characterize the 
elemental composition and density of 
thin film a-Si, 2, 351 

open-circuit voltage decay — measures of a- 
Si material stability and module 
degradation, 24, 321 

optical absorption and disorder in 
hydrogenated amorphous Si-Ge and Si-C 
alloy systems, 21, 189 

optical characterization of a-SiH, films, 2, 
227 

optical emission spectroscopy, toward 
identification of species in plasma 
deposition of a-Si:H alloys, 2, 385 

optically induced degradation in a-Si:H 
solar cells, 19, 39 

optical spectroscopy of a-Si:H, 24, 299 

optimization of substrate thickness for 
interdigitated back-contact Si solar cells, 
9, 247 

optimum cell size for concentrated-sunlight 
Si solar cells, 3, 9 

optimum concentration factor for 
conventional Si photovoltaic modules, 
10, 223 

optimum concentration factor for Si solar 
cells, 14, 43 

optoelectronic properties and plasma 
diagnostics of high deposition rate a- 
Si:H films using disilane, 24, 57 

organic-thin-film-coated solar cells, 
energy transfer between surface pyrene 
molecules and Si semiconductor 
substrate, 11, 401 

origin of metastable states in a-Si:H, 24, 
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outdoor stability performance of a-Si 
modules, 24, 381 

passivated polycrystalline Si, short-term 
solution for photovoltaic energy, 12, 
147 

passivation of polycrystalline Si solar 
cells by low-energy hydrogen ion 
implantation, 17, 201 

passivation in silicon, 24, 127 

performance improvements in Si flat-plate 
cells and modules, 20, 333 

performance limits of Si concentrator cells, 
12, 197 

performance of photovoltaic concentration 
module consisting of Si solar cells with 
facet cylindrical mirror COSS, 4, 91 

performance of n*—p—p* Si solar cells 
fabricated through masked ion 
implantation, 15, 211 

photochemical vapor deposition of a-Si 
and alloys for thin film solar cells, 21, 
453 

photoconductivity and recombination 
dynamics for a-Si:H at different 
thicknesses, 25, 169 

photoconductivity and transport in a-Si:H, 
2, 319 

photodegradation in Si, 2, 11 

photo-induced changes in bulk density of 
gap states in a-Si:H associated with 
Staebler—Wronski effect, 9, 119 

photoluminescence absorption 
spectroscopy in a-Si:H and related 
alloys, 24, 257 

photon-induced degradation in crystalline 
Si Schottky barrier solar cells, 2, 
55 

physical models for recombination currents 
in polycrystalline Si p—n junction solar 
cells, 1, 302 

point-contact solar cells, modeling and 
experiment, 17, 85 

polycrystalline Si as against a-Si for 
photovoltaic applications, subject for 
speculation and challenge for late 1980s, 
12, 163 

preparation of solar-grade a-Si from 
fluorinated silanes, 21, 195 

purification of metallurgical-grade Si by 
slagging and impurity redistribution, 
10, 109 

purification of metallurgical-grade Si by 
thermomigration of impurity clusters, 
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reflection characteristics of textured 
polycrystalline Si substrates for solar 
cells, 25, 15 

relative influence of grain boundaries and 
intragrain defects on photocurrents 
obtained with Bridgman polysilicon, 8, 
269 

results of the Amorphous Silicon 
Measurements Task Force, 18, 171 

role of impurities in Si solar cell 
performance, 7, 87 
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of a-Si solar cells, 19, 189 

scanned laser response studies of MIS cells 
in polycrystalline Czochralski Si, 1, 
251 

screen-printed particulate Si devices for 
photovoltaic applications, 20, 155 

Semiconductor Equipment and Materials 
Institute specification for solar cell 
silicon, 7, 77 

series resistance effects in 20 cm? indium 
tin oxide—polycrystalline Si solar cells, 
4, 127 

a-Si, 12, 211 

Si concentrator photovoltaic generator 
Sophocles, performance and costs based 
on material characteristics, 4, 47 

a-Si Ge alloy film deposition with in situ 
plasma diagnostics, 24, 353 

a-Si:H films in Pd Schottky barrier cells, 1, 
371 

a-Si:H Schottky solar cells, effects of 
contamination by dopants in undoped 
layer, 10, 189 

a-Si:H by xerographic discharge 
techniques, 2, 451 

a-Si photovoltaics, 12, 41 

a-Si solar cell modules fabricated with 
single-chamber load-lock deposition 
system, 19, 179 

Si solar cells for high concentrations, 6, 
17 

Si solar cells with integral bypass diodes, 
3, 233 

a-Si solar cells on textured aluminium 
substrate prepared by electrical etching, 
17, 191 

solar cells from metallurgical Si zone 
melted in polycrystalline Si tubes, 6, 
357 

sol-gel double-layer antireflection coatings 
for Si solar cells, 15, 267 
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spectral photocurrent—voltage 
characteristics of crystalline Si and a-Si 
solar cells, 22, 239 

spectral response and /-V measurements of 
tandem a-Si alloy solar cells, 18, 301 

spray-deposited SnO,/n-Si(poly- 
crystalline) solar cells, 5, 305 

stability of Pd/Nb,O./a-Si:H solar cells, 9, 
203 

stability of p-i—n a-Si:H solar cells to 
light exposure, 9, 3 

stable Si solar cells with high temperature 
survivability, 20, 177 

Staebler—Wronski effects in a-Si,_,Ge,:H, 
9, 75 

structural characterization of a-Si and Ge, 
21, 19 

structural studies of a-Si:H, 2, 409 

systematic design theory for Si solar cells 
using optimization techniques, 17, 29 

tailored emitter ion-implanted Si solar 
cells, 11, 69 

temperature dependence of 
characteristics of sputtered a-Si—-H solar 
cells, 1, 91 

temperature dependence of dark and 
illuminated current-voltage 
characteristics of grating-type min MIS 
Si solar cells, 20, 81 

temperature dependence of light-induced 
degradation in a-Si solar cells, 22, 
125 

temperature dependence of open-circuit 
voltage of n*—p—p* Si solar cell under 
high illumination levels, 10, 155 

temperature parameter in hydrogen 
passivation of multicrystalline Si solar 
cells, 25, 109 

theoretical and experimental 
considerations for high Si solar cell 
performance, 17, 135 

theoretical investigations of light-induced 
effects in a-Si:H, 21, 439 

theory of polycrystalline Si solar cells, 
effect of reduction in grain boundary 
recombination states, 1, 421 

thermal gradients and stresses induced 
during growth of Si ribbon under electron 
bombardment, 5, 367 

thermal and light-induced changes in a-Si 
alloy materials, 21, 453 

thickness-dependent conductivity and 
photoconductivity of a-Si:H, 2, 401 
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thin film GaAs solar cells on Ge-coated Si 
substrates by chemical vapor deposition, 
20, 237 
transmission electron microscopy and 
scanning electron microscopy 
characterization of GaP grown by metal-— 
organic chemical vapor deposition on Si 
substrates, 21, 459 
trap controlled minority-carrier mobility in 
heavily doped Si, 14, 211 
two-dimensional model for polycrystalline 
Si solar cells, 13, 29 
ultra-large-area Si sheet growth for low cost 
photovoltaics, 12, 171 
uncertainties about physical electronics of 
n* and p* Si, with applications for solar 
cells, 12, 131 
use of H, and NH; ion implantation in 
passivation of defects in Si ribbon 
grown by ribbon-against-drop technique, 
14, 157 
variable minority carrier transport model 
for a-Si solar cells, 8, 317 
vibrational spectroscopy of a-Si:H alloys, 
2, 431 
why photoconductivity decreases in a-Si:H 
and a-SiGe:H when alloying increases, 
24, 195 
wide band wide angle reflection-reducing 
coatings for Si cells, 3, 57 
Simulation 
discoloration of poly(vinyl butyral) in 
cells exposed to real and simulated solar 
environments, 12, 345 
photovoltaic array performance simulation 
models, 18, 383 
simulation of behaviour of set of Cu,S—CdS 
unit photocells, 5, 269 
solar simultors and /-V measurement 
methods, 18, 251 
Single-chamber load-lock deposition 
a-Si solar cell modules fabricated with 
single-chamber load-lock deposition 
system, 19, 179 
Sintering 
CdS/CdTe solar cells by the screen- 
printing—sintering techniques; 
fabrication, photovoltaic properties and 
applications, 23, 89 
effect of annealing CdS on sintered 
CdS/Cu,S solar cell, 4, 135 
photoelectrochemical behaviour of 
electrodeposited and pressure-sintered 
Bi,S;, Bi,S,—PbS and Bi,S,-Ag,S 
semiconductor electrodes, 7, 225 
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effects of In,O, deposition conditions on 

$iO,-Si interface, 23, 269 
SiO,/TiO, 

Si0,/TiO, double-layer antireflective 
coating deposited at room temperature 
for metal/insulator/n-Si/p-Si solar cells, 
22, 229 

Si/PbS 

effect of substrate orientation on properties 

of Si/PbS heterojunction, 1, 199 
SIS cells 

barrier height enhancement in SIS solar 
cells due to surface states and insulator 
charges, 8, 397 

MIS and SIS solar cells on polycrystalline 
Si, 1, 405 

SIS CdO-SiO,-Si solar cell, 7, 327 

S(p*—n)IS cells 

theoretical efficiency of S(p*-n)IS solar 

cells, 3, 1 
Size 

determining optimum size of stand-alone 
photovoltaic systems, 25, 127 

optimal sizing of stand-alone photovoltaic 
solar power systems, 20, 295 

Slagging 

purification of metallurgical-grade Si by 
slagging and impurity redistribution, 
10, 109 

SnO, 

annealing effect of SnO, films prepared by 
chemical vapor deposition, evidence of 
removal by Auger electron spectroscopy 
and Rutherford backscattering 
spectrometry studies, 13, 301 

F-doped SnO, films for solar cell 
application, 5, 39 

SnO,:F/n-Si(poly) 

fabrication and characterization of 
SnO,:F/n-Si(poly) solar cells prepared 
by chemical vapour deposition, 19, 
163 

SnO,/n-Si 

spray-deposited SnO,/ 
n-Si(polycrystalline) solar cells, $, 305 

$nO,/SiO,/c-Si(n) 

surface barrier SnO,/SiO,/c-Si(n) solar 
cells, optimization of fabrication 
process, 17, 167 

SnS 
photoelctrochemical behaviour of SnS, 
25, 97 
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p-SnSe 
photoelectrochemical studies on p-SnSe 
electrodes, 20, 323 
Solar batteries 
near-term higher efficiencies with 
mechanically stacked two-color solar 
batteries, 19, 73 
Solar Energy Research Institute 
fundamental studies of a-Si materials at 
Solar Energy Research Institute, 24, 237 
work in solid state theory group at Solar 
Energy Research Institute, 21, 458 
Solarex 
progress toward high efficiency 
multijunction cells and submodules at 
Solarex, 24, 165 
Solar panels 
concentrator solar panels with fluorescent 
compounds, 7, 311 
low frequency noise as control test for 
spacial solar panels, 18, 13 
optimum operating conditions of solar cell 
panel and prediction of solar radiation in 
Sanaa, Yemen, 5, 173 
shading effects in rows of solar cell panels, 
11, 281 
Solar radiation 
joint EPRI-SERI spectral solar radiation 
database project, 21, 337 
solar irradiance conversion models, 18, 
213 
solar radiation topical overview, 18, 179 
solar radiometry instrumentation, 
calibration techniques, and standards, 
18, 189 
spectral solar irradiance instrumentation 
and measurement techniques, 18, 233 
spectral solar irradiance models and data 
sets, 18, 223 
spectral solar radiation data and 
measurements, 24, 313 
Solar simulation 
terrestrial solar spectra, solar simulation 
and solar cell short-circuit current 
calibration, 11, 105 
Sol-gel 
sol-gel double-layer antireflection coatings 
for Si solar cells, 15, 267 
Solid state diffusion 
degradation of performance of Cu,S/CdS 
solar cells due to two-way solid state 
diffusion process, 9, 215 
Solid state theory 
work in solid state theory group at Solar 
Energy Research Institute, 21, 458 


Solution reaction 
junction geometry in Cu,S/CdS or 
Cu,S/Cd,_,Zn,S solar cells prepared by 
solution reaction method, 8, 157 
Sophocles 
Si concentrator photovoltaic generator 
Sophocles, performance and costs based 
on material characteristics, 4, 47 
Space 
AlGaAs-GaAs solar cell development, 
electrical analysis and prospects for 
space application, 18, 163 
"bio-productive" solar photovoltaic 
generation in space, 12, 99 
comparing Si and GaAs solar cells for use 
in space photovoltaic arrays, 15, 
329 
end-of-life albedo enhanced performance of 
space-employed Si solar cells, 25, 
273 
improved energy conversion efficiency of 
GaAs solar cells for space based on 
multilayer top contacts, 20, 261 
space photovoltaics in year 2000, 12, 125 
Space radiation 
satellite experiment to study effects of 
space radiation on solar cell power 
generation, 23, 245 
Specifications 
experience with specifications applicable 
to certification, 7, 197 
Spectral data sets 
additional solar spectral data sets, 8, 85 
Spectral irradiance 
spectral solar irradiance data sets for 
selected terrestrial conditions, 15, 365 
Spectral mismatch 
error due to spectral mismatch in short- 
circuit current measurement using 
reference solar cell method, 13, 221 
Spectral modeling 
terrestrial solar spectral modeling, 7, 107 
Spectral response 
applicability of reference cell method to 
performance measurement of a-Si solar 
cells with spectral response shift, 19, 
149 
applicability of reference cell method to 
polycrystalline Si cells with spectral 
response shift under illumination, 15, 
39 
design and utilization of microprocessor- 
controlled absolute spectral response 
system, 1, 225 
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effect of air anneal temperature on spectral 
response of CdS/CulnSe, thin-film solar 
cells, 15, 87 

electron-beam-induced current and scanning 
light spot techniques for investigating 
the response of polycrystalline solar 
cells, 1, 233 

electron diffusion lengths in CdS/Cu,S cell 
from spectral response measurements, 1, 
218 

luminescent back reflectors for 
improvement of spectral response and 
efficiency of luminescent solar 
concentrators, 13, 133 

measurement of minority carrier diffusion 
length from spectral response of thin 
film polycrystalline Si solar cells, 25, 
1 


sensitivity of calculated short-circuit 
currents to selected irradiance 
distributions and solar cell spectral 
responses, 6, 133 
short wavelength spectral response of 
tandem junction solar cell, 3, 65 
spectral response of CdS:Cu,S solar cells 
formed by dry barrier techniques, 1, 347 
spectral response of CdTe/SnTe 
heterojunctions, 15, 171 
spectral response measurements for solar 
cells, 7, 147 
spectral response and /-V measurements of 
tandem a-Si alloy solar cells, 18, 301 
spectral response measurement system for 
large-area solar cells, 22, 287 
Spectroradiometer measurements 
spectroradiometer measurements in support 
of photovoltaic device testing, 7, 97 
Spectrum 
measurement of photovoltaic device current 
as a function of voltage, temperature, 
intensity and spectrum, 21, 313 
Spray deposition 
diffusion length measurements on plasma- 
sprayed polycrystalline Si substrates and 
on Si grown on them by chemical vapour 
deposition, 22, 97 
effect of heat treatments in vacuum on CdS 
thin films prepared by spray deposition 
technique, 11, 211 
electrical characteristics of sprayed Cu,S— 
CdS heterojunctions, 13, 201 
fabrication and analysis of all-sprayed 
CulnS,/ZnO solar cells, 22, 263 
spray-deposited SnO,/n-Si(poly- 
crystalline) solar cells, 5, 305 
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sprayed CdS-—Cu,S solar cells, structural and 
chemical properties of airless sprayed 
CdS and CdZnS layers, 15, 319 
totally sprayed CulnSe,/Cd(Zn)S and 
CulnS,/Cd(Zn)S solar cells, 14, 123 
Sprayed cells 
photovoltaic performances of Cu,S/CdS 
sprayed solar cells, 5, 213 
Spray pyrolysis 
chemical spray pyrolysis of CulnSe, thin 
films, 16, 221 
spray pyrolysis of CulnSe,, 16, 211 
Spray technology 
thin film solar cells and spray technology, 
photovoltaics sector, 12, 191 
Sputtering 
effects of optical stress on properties of 
sputtered a-Si solar cells and thin films, 
9, 37 
energy analysis of CdS:Cu,S sputtered solar 
cells, 1, 55 
fundamental processes in sputtering of 
relevance to fabrication of thin film 
solar cells, 21, 41 
growth of large-grain CulnSe, thin films by 
flash-evaporation and sputtering, 16, 
155 
low resistivity CdS thin films grown by rf. 
sputtering in Ar—H, atmosphere, 22, 
23 
magnetron reactive sputtering of CulnSe,, 
16, 165 
photoelectrochemistry of Co,O, and PbO, 
sputtered electrodes, 5, 25 
preliminary results on CulnSe,/ZnSe solar 
cells using reactively sputter-deposited 
ZnSe, 21, 225 
principles of solar cells from thin films 
deposited by cathodic sputtering, 2, 
85 
reactive sputtered CulnSe,, 24, 1 
reactive sputtered Ta,O, antireflection 
coatings, 8, 263 
temperature dependence of characteristics 
of sputtered a-Si-H solar cells, 1, 91 
thermal oxidation of sputtered TiN 
diffusion barriers, 5, 81 
Stability 
effects of dopant and impurity 
incorporation on metastable light- 
induced defect formation, 21, 431 
electrochemical formation of CulnSe, 
heterostructures for efficient and stable 
solar conversion, 16, 255 
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electronic structure and stability of 
semiconductor alloys, 21, 460 

light-induced instability of a-Si 
photovoltaic cells, 9, 25 

long-term stability of a-Si solar cells and 
modules, 21, 25 

metastability of a-Si:H, 21, 419 


open-circuit voltage decay — measures of a- 


Si material stability and module 
degradation, 24, 321 
outdoor performance and stability testing 
of thin film devices, 21, 343 
outdoor stability performance of a-Si 
modules, 24, 381 
stability criterion for tunnel diode 
interconnect junctions in cascade cells, 
15, 231 
stability of Pd/Nb,O./a-Si:H solar cells, 9, 
203 
stability of p—i—n a-Si:H solar cells to 
light exposure, 9, 3 
stabilization of semiconducting electrodes 
by means of redox systems, 5, 19 
stable Si solar cells with high temperature 
survivability, 20, 177 
Staebler—Wronski effect(s) 
absence of Staebler—Wronski effect in 
a-Si:F, 14, 191 
photo-induced changes in bulk density of 
gap states in a-Si:H associated with 
Staebler—Wronski effect, 9, 119 
Staebler—-Wronski effects in a-Si, _,Ge,:H, 
9, 75 
Standards 
development of standard procedures for the 
global method of calibration of 
photovoltaic reference cells, 7, 135 
development of standard test method for 
measuring photovoltaic cell 
performance, 7, 203 
progress in Semiconductor Equipment and 
Materials Institute (SEMI) safety 
standards, 19, 383 
solar radiometry instrumentation, 
calibration techniques, and standards, 
18, 189 
status of IEC, ASTM, and IEEE 
photovoltaic standards, 18, 327 
Static concentrators 
photovoltaic static concentrator analysis, 
13, 163 
static concentrators theory for non- 
homogeneous extended sources, 8, 
297 


Stationary state 
modelling of semiconductor 
polycrystalline layers in stationary 
state, 13, 1 
Stoichiometry 
effect of stoichiometry and oxygen on 
properties of CulnSe, thin films, and 
devices, 21, 55 
improvement of Cu,S stoichiometry by 
electrochemical and chemical methods, 
22, 187 
preparation conditions and stoichiometry 
of Cu,S films for application in solar 
cells, 2, 167 
Stresses 
thermal gradients and stresses induced 
during growth of Si ribbon under electron 
bombardment, 5, 367 
Structural characterization 
structural and chemical characterization of 
photovoltaic materials and devices, 1, 
158 
Structure 
structural analysis of “dry" Cu,S—CdS solar 
cells, 23, 217 
structural studies of a-Si:H, 2, 409 
Substrate orientation 
effect of substrate orientation on properties 
of Si/PbS heterojunction, 1, 199 
Superlattices 
optical and transport properties of a- 
Si:H,F/a-Si,Ge:H,F superlattices, 24, 
223 
Suppliers 
photovoltaics measurement equipment 
needs, view of prospective supplier, 7, 
55 
Surface adsorption 
density of gap states, field effect and 
surface adsorption, 2, 289 
Surface analysis 
correlation of grain boundary electrical 
properties with grain boundary 
impurities in multigrained Si using 
surface analytical techniques, 1, 178 
Surface barrier cells 
surface barrier SnO,/SiO /c-Si(n) solar 
cells, optimization of fabrication 
process, 17, 167 
Surface damage 
influence of surface damage etching on 
properties of ion-implanted and 
thermally diffused non-single-crystal Si 
solar cells, 11, 331 
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Surface modification 
surface-modified CdTe PEC solar cells, 18, 
25 
Surface parameters 
dependence of open-circuit voltage of Si 
solar cells on emitter surface parameters, 
6, 405 
Surface processes 
gas and surface processes leading to a-Si:H 
films, 21, 147 
Surface states 
barrier height enhancement in SIS solar 
cells due to surface states and insulator 
charges, 8, 397 
System rating 
system and module rating, advertised versus 
actual capability, 18, 335 
Systems 
impact of solar cell efficiency on design of 
photovoltaic systems, 11, 269 
photovoltaics, systems considerations, 6, 
317 
photovoltaic systems measurements, status 
and perspectives, 7, 159 
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Taiwan 
photovoltaics, 1, 121 
Tandem cells 
amorphous alloy tandem junction solar 
cells, 21, 451 
crystalline and polycrystalline Si tandem 
junction solar cells, theoretical 
advantges, 18, 31 
detrimental optical properties of Ge 
intermediate layers in monolithic tandem 
solar cell structures, 14, 139 
optimal design of amorphous/crystalline 
tandem cells, 11, 247 
optimal design of amorphous single- 
junction and tandem solar cells, 10, 
81 
short wavelength spectral response of 
tandem junction solar cell, 3, 65 
spectral response and /-V measurements of 
tandem a-Si alloy solar cells, 18, 
301 
thin film tandem solar cells based on 
CulnSe,, 16, 447 
Ta,0, 
reactive sputtered Ta,O, antireflection 
coatings, 8, 263 
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annealing temperature effects on 
CulnSe,/CdS solar cells, 16, 457 
comparative radiation resistance, 
temperature dependence and performance 
of diffused junction InP solar cells, 22, 
113 
effect of light soaking on low temperature 
photoconductivity of a-Si:H, 9, 85 
effects of composition and substrate 
temperature on electro-optical properties 
of thin-film CulnSe, and CuGaSe,, 24, 
67 
linear concentrator photovoltaic module, 
analysis of non-uniform illumination 
and temperature effects on efficiency, 
20, 27 
low-temperature characteristics of 
CdS/CulnSe, diodes, 24, 11 
measurement of photovoltaic device current 
as a function of voltage, temperature, 
intensity and spectrum, 21, 313 
photoelectrochemical cells formed with 
Cd,_,Zn,S films prepared at various 
substrate temperatures, 10, 177 
photoelectrochemical solar cells, 
temperature control by cell design and 
effects on performance of CdSe and 
Cd(Se,Te) systems, 9, 229 
temperature considerations in MOS solar 
cells, 11, 263 
temperature dependence of bandgap in 
CulnSe,, 16, 357 
temperature dependence of characteristics 
of sputtered a-Si-H solar cells, 1, 91 
temperature dependence of dark and 
illuminated current-voltage 
characteristics of grating-type min MIS 
Si solar cells, 20, 81 
temperature dependence of light-induced 
degradation in a-Si solar cells, 22, 125 
temperature dependence of maximum 
theoretical efficiency in solar cells, 1, 
107 
temperature dependence of open-circuit 
voltage of n*-p—p* Si solar cell under 
high illumination levels, 10, 155 
temperature dependence of 
photoconductivity in polycrystalline 
semiconductors, 6, 119 
temperature dependence of short-circuit 
current in MIS solar cells, 4, 187 
temperature-dependent photoconductivity 
and light-induced changes in 
a-Si,_,Ge,:H alloys, 21, 205 
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temperature effects in back surface field 
solar cells with and without optical 
reflector, 23, 181 
temperature parameter in hydrogen 
passivation of multicrystalline Si solar 
cells, 25, 109 
theoretical temperature dependence of solar 
cell parameter, 17, 309 
Terrestrial conditions 
spectral solar irradiance data sets for 
selected terrestrial conditions, 15, 
365 
Terrestrial solar spectra 
terrestrial solar spectra, solar simulation 
and solar cell short-circuit current 
calibration, 11, 105 
Testing 
calibration of pyrheliometers and 
pyranometers for testing photovoltaic 
devices, 7, 119 
degradation mechanism of Ti-Pd—Ag solar 
cell contacts by an accelerated 
electrochemical testing technique, 11, 
189 
development of standard test method for 
measuring photovoltaic cell 
performance, 7, 203 
extrapolation of outdoor measurements of 
PV array /—V characteristics to standard 
test conditions, 25, 91 
outdoor photovoltaic device performance 
testing, 18, 261 
spectroradiometer measurements in support 
of photovoltaic device testing, 7, 97 
tests on hybrid photovoltaic—thermal 
collector using concentrated sunlight, 4, 
71 
unique high concentration solar test 
facility, 1, 29 
use of test structures in production of 
CdS/Cu,S photovoltaic devices, 7, 
69 
Texture 
design of antireflection coatings for 
textured Si solar cells, 8, 249 
ellipsometry of randomly rough oxidized Si 
surfaces, 13, 179 
ellipsometry of thin SiO, films on rough 
polycrystalline Si surfaces, 1, 
272 
scanning light spot scan and electron- 
beam-induced current studies of CdS/Cu,S 
solar cells formed on rough and smooth 
single-crystal CdS substrates, 10, 
287 


Textured substrates 
reflection characteristics of textured 
polycrystalline Si substrates for solar 
cells, 25, 15 
Theoretical basis 
generalization of theoretical basis of 
photovoltaic concentrators for extended 
light sources, 5, 387 
Thermal changes 
thermal and light-induced changes in a-Si 
alloy materials, 21, 453 
Thermal collector 
hybrid a-Si photovoltaic and thermal solar 
collector, 19, 131 
Thermal diffusion 
characterization of thermally diffused and 
ion-implanted semicrystalline Si solar 
cells, 2, 101 
influence of surface damage etching on 
properties of ion-implanted and 
thermally diffused non-single-crystal Si 
solar cells, 11, 331 
Thermal gradients 
thermal gradients and stresses induced 
during growth of Si ribbon under electron 
bombardment, 5, 367 
Thermal non-uniformities 
thermal non-uniformities in concentrator 
solar cells, 11, 175 
Thermal performance 
thermal performance of integral bypass 
diode solar cell moduless, 19, 97 
Thermal properties 
lattice vibrational, thermal and mechanical 
properties of CulnSe,, 16, 399 
Thermodynamics 
CdS—CulnSe, solar cell interface, 
thermodynamic considerations, 9, 
159 
a-Si solar cells, thermodynamic models for 
realistic performance characteristics, 
23, 201 
Thermomigration 
purification of metallurgical-grade Si by 
thermomigration of impurity clusters, 
10, 119 
Thermophotovoltaic converters 
solar thermophotovoltaic converter, 1, 
395 
Thick films 
application of thick film techniques to 
manufacture of solar cells, 15, 1 
features of thick film technology for back 
metallization of solar cells, 11, 
51 
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Thickness 
change in short-circuit current density with 
insulator layer thickness in MIS solar 
cells, 3, 263 
optimization of substrate thickness for 
interdigitated back-contact Si solar cells, 
9, 247 
photoconductivity and recombination 
dynamics for a-Si:H at different 
thicknesses, 25, 169 
thickness dependence of photoelectrical 
properties of intrinsic a-Si, 23, 
191 
thickness dependence of reflection 
coefficient from thin semiconductor 
films and measurements of conductivity, 
6, 125 
thickness-dependent conductivity and 
photoconductivity of a-Si:H, 2, 
401 
Three-level bridge inverter 
analysis of three-level bridge inverter for 
photovoltaics, 25, 255 
TiN 
contact resistivity of TiN on p*-Si and 
n*-Si, 9, 179 
thermal oxidation of sputtered TiN 
diffusion barriers, 5, 81 
TiO, 
characterization of TiO, films and 
application as antireflection coatings for 
Si solar cells, 3, 195 
TiO/Ag/SUS 
improvement in efficiency of a-Si solar 
cells utilizing optical confinement effect 
by means of TiO,/Ag/SUS back-surface 
reflector, 11, 357 
Ti-Pd—Ag 
degradation mechanism of Ti-Pd—Ag solar 
cell contacts by accelerated 
electrochemical testing technique, 11, 
189 
Toxic air pollutants 
routine emissions and accidental releases of 
toxic air pollutants — risk, response and 
planning, 19, 315 
Trace elements 
measuring trace elements in 
semiconductors, 1, 117 
Training 
identification of training and emergency 
planning needs through job safety 
analysis, 19, 337 


Transmission electron microscopy 
transmission electron microscopy and 
scanning electron microscopy 
characterization of GaP grown by metal— 
organic chemical vapor deposition on Si 
substrates, 21, 459 
Transparent contacts 
CdTe/CdS solar cells with transparent 
contacts, 23, 115 
Transport 
advanced techniques for measurement of 
recombination and transport param- 
eters throughout solar cells, 18, 
315 
optical and transport properties of 
a-Si:H,F/a-Si,Ge:H,F superlattices, 24, 
223 
photoconductivity and transport in a-Si:H, 
2, 319 
transport properties of CulnSe,, 16, 
289 
variable minority carrier transport model 
for a-Si solar cells, 8, 317 
Traps 
trap controlled minority-carrier mobility in 
heavily doped Si, 14, 211 
Triethylindium 
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